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IMPORTANT NOTICE 


Texas Instruments Incorporated (ТІ) reserves the right to make changes to its 
products or to discontinue any semiconductor product or service without notice, 
and advises its customers to obtain the latest version of relevant information to 
verify, before placing orders, that the information being relied on is current. 


Tl warrants performance of its semiconductor products and related software to 
current specifications in accordance with Tl's standard warranty. Testing and 
other quality control techniques are utilized to the extent Tl deems necessary to 
support this warranty. Specific testing of all parameters of each device is not 
necessarily performed, except those.mandated by government requirements. 


Please be aware that TI products are not intended for use in life-support 
appliances, devices, or systems. Use of TI product in such applications requires 
the written approval of the appropriate TI officer. Certain applications using 
semiconductor devices may involve potential risks of personal injury, property 
- damage, or loss of life. In order to minimize these risks, adequate design and 
operating safeguards should be provided by the customer to minimize inherent 
or procedural hazards. Inclusion of TI products in such applications is understood 
to be fully at the risk of the customer using T! devices or systems. 


. TI assumes no liability for applications assistance, customer product design, 
software performance, or infringement of patents or services described herein. 
Nor does ТІ warrant or represent that any license, either express or implied, is 
granted under any patent right, copyright, mask work right, or other intellectual 
property right of TI covering or relating to any combination, machine, or process 
in which such semiconductor products or services might be or are used. 


Copyright © 1993, Texas Instruments Incorporated 
Printed in the U.S.A. 


EPIC, EPIC-IIB, SCOPE, UBE, UBT, Widebus, Shrink Widebus, and 
Widebus- are trademarks of Texas Instruments Incorporated. 
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INTRODUCTION 


As the operating frequencies of microprocessors increase, the period of time allotted for memory 
access, arithmetic computation, or similar operations decreases. With this in mind, a new series 
of advanced bus-interface products, developed with the Texas Instruments submicron Advanced 
BiCMOS (ABT) process technology, assumes a prominent role as the key high-performance logic 
needed in today’s workstation, personal and portable computer, and telecom systems. The goal 
of this family of products is to provide to system designers a bus-interface solution combining 
high-drive capability, lower power consumption, signal integrity, and propagation delays fast 
enough to appear transparent with respect to overall system performance. Fine-pitch package 
options simplify layout, reduce required board space, and decrease overall system costs. Novel 
circuit design techniques add value over competitive solutions. 


Texas Instruments presents the 1993 ABT Advanced BiCMOS Technology Data Book. Included 
in this updated edition is the broadest line of advanced bus products in the industry. As new bus 
architectures and logic standards are being developed, Texas Instruments continues to lead the 
industry in producing advanced logic to support these emerging technologies. Products such as 
enhanced transceiver logic (ETL), Gunning transceiver logic (GTL), low-voltage JTAG, and LVT 
memory drivers have been added to illustrate this technology leadership. Data sheets have also 
been added to other sections to reflect new products under development. All of the devices 
contained in this data book incorporate the Texas Instruments Pug performance EPIC-IIB™ 
submicron BiCMOS process. 


The products described in this data book have been designed specifically to help system 
engineers meet the varied and stringent requirements of their end equipments. Products range 
from the simple and popular octal buffer/transceiver to the extremely complex 36-bit universal 
bus transceiver (UBT™). For midscale integration, a whole series of 16-bit Widebus™ products 
exist. Because board costs also affect system costs, it is desirable for chips to be housed in a 
variety of packaging options to save space. Each of the products in the data book are offered in 
a number of different surface-mount and fine-pitch package options such as the shrink 
small-outline package (SSOP) and the thin shrink small-outline package (TSSOP). Circuit design 
techniques built into the silicon such as mixed mode, power on demand, and bus hold offer 
enhanced parametrics and save having to discretely implement these enhancements. 


Most of the products in the data book are available in production quantities. Please contact your 
local authorized distributor or Texas Instruments representative for details on any of these 
devices. Some of the devices in this data book are not yet available in production quantities; 
information on these devices is included as Product Previews. Texas Instruments is also 
evaluating many other devices for market introduction. Some of these are listed along with a 
description of their function in tables at the front of each section. Please contact the Advanced 
System Logic hotline at (214) 997-5202 to learn more about plans for these devices. 


Finally, in addition to specific information on the products, the data book contains other useful 
sections including mechanical data, application notes, and characterization information. 


We hope you agree that Texas Instruments has the most complete line of high-performance 
bus-interface 'ogict in the industry. We hope that these products will meet your system and design 
needs. 


/ 


EPIC-IIB, UBT, and Widebus are trademarks of Texas Instruments Incorporated. 
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PRODUCT STAGE STATEMENTS 


PRODUCTION DATA information is current as of publication date. Products conform to - 
specifications per the terms of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 


PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 


ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. 


The next statements must be used in combination: 


UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information 
current as of publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily include кен 
of all parameters. 


If any of the pages contain PRODUCT PREVIEW а Шы statement must appear atthe 


lower left on those pages: 


PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 


If any of the pages contain ADVANCE INFORMATION, this statement must appear at the lower 
left on those pages: | | 


ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are пра to change without 
notice. 
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INTRODUCTION 


These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC 
Council of the Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical 
Commission (IEC) for international use. 


OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 


Ci 


Асс 
ІСЕХ 
поа) 


ІН 


loL 


Input capacitance 
The internal capacitance at an input of the device 


Output capacitance 
The internal capacitance at an output of the device 


Power dissipation capacitance 


Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 
Pp = Cog Vec? f + Icc Voc: 

Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that 
should cause changes of output logic level in accordance with the specification. 

Supply current 

The current into* the Усс supply terminal of an integrated circuit 


Supply current change | 

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than 
0 V ог Vcc | 

Output high leakage current | 

The maximum leakage current into the collector of the pulldown output transistor when the output is high 
and the output forcing condition Vo = 5.5 V. 

Input hold current | 

Input current that holds the input at the previous state when the driving device goes sto a high-impedance 
state 

High-level input current 

The current into* an input when a high-level ыы is applied to that input 


Low-level input current | 
The current into* an input when a low-level voltage is applied to that input 


input/output power-off leakage current 

The maximum leakage current into/out of the input/output transistors when forcing the input utani to 
4.5 VandVcc=0V 

High-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

Low-level output current 


The current into* an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. | 


*Current out of a terminal is given as a negative value. 
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loz 


ldis 


th 


tod 

tPHL 
tPHz 
tPLH 


tpLz 


Off-state (high-impedance-state) output current (of a 3-state output) 

The current flowing into* an output having 3-state capability with input conditions, established that, 
according to the product specification, will establish the high-impedance state at the output. 

Access time | | 
The time interval between the application of a specified input pulse and the availability of valid signals 
at an output | | 
Disable time (of a 3-state or open-collector output) 


The propagation time between the specified reference points on the input and suo voltage НЕН ТЕН 
with the output enenging from either of the defined active levels (high or low) to a high-impedance (off) 
state. 


NOTE: For 3-state outputs, tqis = tppz or tpz. Open-collector outputs will change only if they are low 
at the time of disabling so tdis = tp| H. 


Enable time (of a 3-state or open-collector output) 


The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high or 
low). 


NOTE: |n the case of memones, this is the access time from an enable input (e.g., OE). For 3-state 


outputs, ten = tPpzH Or tpzL. Open-collector outputs will change only if they are responding to data 
that would cause the output to go low so, for them ten = РН: 


A Hold time | 
- The time interval during which a signal is retained ata Sprciiee input йа айег ап active transition 


occurs at another specified input terminal. 


NOTES: 1. The hoid time is the actuai time interval between two signal events and is determined by the | 
system in which the digital circuit operates. А minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is to be expected. 


2. The holdtime may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition) for which correct operation 
of the digital circuit is to be expected. 
Propagation delay time 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from one defined level (high or low) to the other defined level. (ра = -ірні or tpi H) 
Propagation delay time, high-to-low level output 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined high level to the defined low level | 
Disable time (of a 3-state output) from high level | 
The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined high level to a high-impedance (off) state 
Propagation delay time, low-to-high level output 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined low level to the defined high level 
Disable time (of a 3-state output) from low level 
The time interval between the specified reference points on the input and the output voltage waveforms 


with the 3-state output changing from the defined low level to a high-impedance (off) state 
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tpZH 


tpzL 


tw 


ViH 


VIL 


VoH 
VoL 
Ут+ 


VT- 


Enable time (of a 3-state output) to high level | 

The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from a high-impedance (off) state to the defined high level. 

Enable time (of a 3-state output) to low level 

The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from a high-impedance (off) state to the defined low level. 

Setup time 


The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 


NOTES: 1. The setup time is the actual time interval between two signal events and is determined by 
the system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 


2. The setup time may have a negative value in which case the minimum limit defines the 
longest interval (between the active transition and the application of the other signal) for which 
correct operation of the digital circuit is guaranteed. 

Pulse duration (width) 

The time interval between specified reference — on the leading and trailing edges of the pulse 

waveform 

High-level input voltage 


An input voltage within the more positive m negative) of the two ranges of values used to represent 
the binary variables. 


NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 
operation of the logic element within specification limits is to be expected. 
Low-level input voltage 


An input voltage within the less positive (more negative) of the two ranges of values usog to represent | 
the binary variables. 


NOTE: A maximum is specified that is the most-positive value of low- level input voltage’ for which 
operation of the logic element within specification limits is to be expected. 


High-level output voltage 


. The voltage at an output terminal with input conditions applied that, according to product specification, 


will establish a high level at the output. 


Low-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a low level at the output. 

Positive-going threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage rises from a level below the negative-going threshold voltage, Ут.. 
Negative-going threshold level | 


The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage falls from a level above the positive-going threshold voltage, VT+. 
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The following symbols are used in function tables on TI data sheets: 


H = high level (steady state) 
L = low level (steady state) 
di = transition from low to high level 
V = transition from high to low level 
-» =  value/level or resulting value/level is routed to indicated destination 
Ko =  value/level is re-entered 
X = irrelevant (any input, including transitions) 
Z = ОН (high-impedance) state of a 3-state output 
a...h - thelevel of steady-state inputs A through H respectively 
Qo . = level of Q before the indicated steady-state input conditions were established 
Qo = complement of Qo or level of Q before the indicated steady-state input 
conditions were established | 
Qn = level of Q before the most recent active transition indicated by 4 or T 
ES one high-level pulse | 
pig = one low-level pulse 
Toggle = each output changes to the complement of its previous level on each active 


transition indicated by J or T 


If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid 
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output 
persists so long as the input configuration is maintained. 


If, in the input columns, a row contains H, L, and/or X together with T and/or J, this means the output в valid whenever 
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qo, or Qo), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, -/ L or LT , the pulse follows 
the indicated input transition and persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 





Among the most complex function tables are those of the shift registers. These embody most of the symbols used 
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register, e.g., 
type SN74194. 


FUNCTION TABLE 
| INPUTS . OUTPUTS 
SERIAL PARALLEL 








C 


r 
о 
©) 
^ 


| 


о 


CLEAR Qa Qp Qc Qp 


LEFT RIGHT | А B 







L L L L 
Одо Ово Осо Оро 
b с а 
Одп Овп ОСп 
L Олп Овп ОСп 
QBn Осп Qpn H 
Qgn Осп Qpn L 
Ово Осо 

















Т Хх ж 
ГІ ж x 
e 
X >x x r то kK x 
x xxr то x > 
>x x x r то x x 
<x x x r то x x 








жан 


The first line of the table represents а synchronous clearing of the register and says Ша! if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 


The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low - 
was established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second 
line implicitly shows that no further change in.the outputs will occur while the clock remains high or on the high-to-low 
transition of the clock. 


The third line of the table represents synchronous parallel loading of the register and says that if 51 and SO are both 
high then, without regard to the serial input, the data entered а! A will be at output Од, data entered at B will be at 
Ов, and so forth, following a low-to-high clock transition. 


The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at Од is now at Ов, the previous levels of Ов and 
Qc are now at Qc and Qp, respectively, and the data previously at Qp is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at 
inputs A through D have no effect. 


The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial 
input and the shifting of previously entered data one bit; data previously at Ов is now at Од, the previous levels of 
Qc and Ор are now at Qg and Qc, respectively, and the data previously at Од is no longer in the register. This entry 
of serial data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the 
levels at inputs A through D have no effect. 


. The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the 
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 


The function table functional tests do not reflect all possible combinations or sequential modes. 
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS - 


It is normal ТІ practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol 
based on the assumption of true data (D) inputs. Outputs that produce data in phase with the data inputs are called 
Q and those producing complementary data are called Q. An input that causes a Q output to go high or a Q output 
to go low is called preset (PRE). An input that causes a Q output to go high or a Q output to 80 low is called clear (CLR). 
Bars are used over these pin names (PRE and CLR) if they are active low. 


The devices on several data sheets are second-source designs, and the pin name conventions used by the original 
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuits D and Q. 


In some applications, it may be advantageous to redesignate the data input from D to 5 or vice versa. In that case, 
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the 
graphical symbols. Arbitrary pin numbers are shown. | 


"б 
oom 


CLR 





LATCH VES |. LATCH 





FLIP-FLOP | mE . FLIP-FLOP 


С The figures show that when Q and Q exchange names, the preset and clear pins also exchange names. The polarity 
indicators (œ ) on PRE and CLR remain, as these inputs are still active low, but the presence or absence of the polarity 
indicator changes at D (or D), es and Q. Pin 5 (Q or Q) is still in phase with the data input (D or D); their active levels 
cnango together. | | | 
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THERMAL INFORMATION 





In digital system design, consideration must be given to thermal management of components. The small size of the 
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for 
various rates of air flow. 


The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures 
for the ABT family. In general, the junction temperature for any device can be calculated using using the following 
equation. 


Ty = Resa X P, + Ta 


where: 
Ty = Virtual junction temperature 
Rega = thermal resistance, junction to free air 
Pi = total power dissipation of the device (see Section 15, package thermal considerations) 
TA = free-air temperature 
JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 
AIR VELOCITY 


14-Pin D Package 
16-Pin D Package 


20-Pin DW Package 





Ro JA - Junction-to-Ambient Thermal Resistance - °C/W 


Air Velocity - Feet/Min 


Figure 1 
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THERMAL INFORMATION 





Pp - Maximum Power Dissipation — mW 


21-12 


Pp- Maximum Power Dissipation - mW 





1200 
1100 








0 | 
25 30 35 40 45 50 55 60 65 70 75 80 85 90 
TA — Free-Air Temperature - °C 


Figure 2 


‚ Air Velocity 
(linear m/sec) 


..0 
25 30 35 40 45 50 55 60 65 70 75 80 85 90 


TA - Free-Air Temperature - °C 


Figure 4 


p'u. 


Pp - Maximum Power Dissipation -mW . 


Pp- Maximum Power Dissipation — mW 








DERATING CURVES FOR 21 0-MIL SHRINK SMALL-OUTLINE PACKAGE га 


Air Velocity 
(linear m/sec) 


0 . | 
,25 30 35 40 45 50 55 60 65 70 75 80 85 90 


Ta - Free-Air Temperature - °C 


Figure 3. 


Air Velocity | 
(linear m/sec) 


0 
25 30 35 40 45 50 55 60 65 70 75 80 85 90 


Ta — Free-Air Temperature - °C 


Figure 5 
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FUNCTIONAL INDEX 





The following tables outline the logic functions Texas Instruments offers in a variety of technologies. The tables are 
organized by function type and list all available or planned options of that function. The technology columns identify 
the appropriate family and a particular data book where more information can be found. The applicable literature 
number, composed of either seven or eight alphanumeric characters, can be found at the lower right-hand corner on 
the back cover of each publication. 


List of additional Advanced System Logic data books: 


AC and ACT Devices Advanced CMOS Logic Data Book SCADOO1C 
ALS and AS Devicest ALS/AS Logic Data Book SDADOO1B 
BCT Devicest BiCMOS Bus-Interface Logic Data Book SCBD001B 
Е Devicest ` F Logic (SN54/74F) Data Book ЗОЕОООТА 
FIFO Devicest High-Performance FIFO Memories Data Book SCADOOS3 
HC and HCT Devices High-Speed CMOS Logic Data Book SCLDOO1C 
LV, LVC, LVT, and ALVC Devicest Low-Voltage Logic Data Book . SCBD003 
SCOPE" Devices SCOPE" Product Information 55ҮУ001 
Std ТТІ, LS, and 5 Devices TTL Logic Data Book SDLDOO1A 


T Updated data book planned for this technology. 





Contents 

Page 
GATES 2255 —ÁÀ——Ó——— € Е Se ae n 1-15 
Positive-NAND Gates онаа нь рамно УАН 1—15 
| Posiliyve-AND Gales ы eoi o lu е eed het наситени EE e Се 1-15 
Positive-OR/ NOR Gates: ua redeam to ан а а epee een Na PS 1-16 
OR/NOR байев............... ee re С — 1-16 
AND-OR Gates и сары ыыа қылам HERO tati adapt edu 1-16 
INVERTING/NONINVERTING BUFFERS ................................. 1-17 
Hex Inverters/Noninverters .......................................... 1-17 
BUFFERS/DRIVERS AND BUS TRANSCEIVERS ......................... 1-18 
ОООО 1—18 
Universal Bus Transceivers (UBT™)/Universal Bus Exchangers (UBE™) . | 1-19 
Bus Transceivers ............... mE paid secre 1-20 

MOS Memory Drivers/Transceivers ...............................:.. 1-23 © 
ТЕЗТАВИ ПУ BUS-INTERFACE CIRCUITS ............................... 1-24 
JTAG/IEEE 1149.1 Testability Circuits ............................ 2... 1-24 
FLIP-FLOPS: AND LATCHES осе hie iad eae ты ы 2... 1-25 
FIID-FIODS а а ipei e dn 1-25 
Latches ............ ы Ы ee ТТТ тт ара 1-27 

XB Texas | 
EXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 | 1—13 


FUNCTIONAL INDEX 








Contents (continued) . 


| | Page 
REGISTERS ................... "— )ünr— á— Em 

Shift Registers ................. —— un "m Р РЕКУ РОИ 1—29 
Register Ейев................ vL WD ENS EPUM ... 1-29 
СООМТЕНӘЗ ыры EET PTT DET "Rae qd ds ads .. 1-30 
- Synchronous Counters — Positive Edge Triggered ......... | T 1-30 
Asynchronous Counters (Ripple Clock) — Negative Edge Triggered — 9 1-30 

8-Bit Binary Counters With Registers ................. — sek hoec 590 
DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS ........... 1-31 
Encoders/Data Selectors/Multiplexers ................................ 1-31 
Decoders/Demultiplexers "CPV" 2... 1-32 
jai OPEM TEE 1-32 
COMPARATORS AND PARITY GENERATORS/CHECKERS m 1-33 
Comparators ..................... usa s s RT КОС Т 1—33 
Address Comparators ............ П УЛ ААҚ А КО ee 1-33 
Parity Generators/Checkers ...... ИЕ ee eae — aaa 1-33 

BUS SWITCHES AND 5-V/3-V VOLTAGE TRANSLATORS ere: 1-34 
Crossbar Technology (CBT) НН 1—34 
ARITHMETIC CIRCUITS .......... «аф suu УО etd 2...1-84 
Parallel Binary Adders ........... н RES RESI 1-34 
Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators ..... 1-34 

. FIFO MEMORIES ....... уы таса амны t ipit: ere .. 1-35 
First-In, First-Out Memories (ҒІЕОв)................ re slic нады 1-35 
CLOCK DISTRIBUTION CIRCUITS ....................... — 1-37 
Clock Distribution Circuits (СОС)..................................... 1-37 
ECL TRANSEATORHS:- 4 ык етек ние диви че LEE 1-37 


ECL-to-TTL ог TTL-to-ECL Translators ............................... 1-37 





IP TEXAS 
[NSTRUMENTS 


POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 


FUNCTIONAL INDEX 





GATES 


Positive-NAND Gates 


DESCRIPTION | OUTPUT | TYPE 


| TECHNOLOGY 
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Positive-AND Gates 


TECHNOLOGY 


— з A аи: 
БЕНЕН: E L = 
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ылы were wed gi c 
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v Product available in technology indicated 
+ New product planned in technology indicated 
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GATES (continued) | 


Positive-OR/NOR Gates 


| | | TECHNOLOGY 
DESCRIPTION | OUTPUT | TYPE | 


Triple 3-Input 


эз | v 


, 
, 
ғ” 
, 
L4 
, 
7 
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Quad 2-Input 






832 
27 

02 
3 

805 


E 

Dual 5-Input | | 
1/2 | 

ET 

Lu 

| oc | 


Triple 3-Input | 


ы M 


RENE: 
E 
E 
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| 
Ld 
p 
OC 
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ae 


Hex 2-Input 


OR/NOR Gates 


DESCRIPTION OUTPUT | TYPE 


_| Exclusive-OR Gates 
| With Totem-Pole Outputs po ^11086 


Quad2-Input . | , 
Exclusive-OR Gates 
| '266 
Exclusive-NOR Gates 
| oc | ЕЙ 


| AND-OR Gates 


DESCRIPTION OUTPUT | TYPE 








Dual 2-Wide 2-Input, 3-Input Ш Е 


y Product available іп technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 





INVERTING/NONINVERTING BUFFERS 


Hex Inverters/Noninverters 


Hex Inverters 


Hex 
Noninverters 


TECHNOLOGY 
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— — | 
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и Product available in technology indicated 





. + New product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Buffers/ Drivers 


Шиши: с: ЕЕН 


9 
N 
= 
- 


UTPUT | ТҮРЕ 
"244А 
711827 
"29827 
11828 
"29828 
16241 


о 


DESCRIPTION _ 





10-Bit Buffers/Drivers 
10-Bit Buffers/Drivers 


o 
Ф 
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= 
о 
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@ 
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Hex Buffers/Drivers 


2 
Ф 
2 
i 
а 
o 
Ф 
= 
5 
са 
< 
5 
O 


Quad Buffers/Drivers 

Noninverting 

Hex Buffers/Drivers 

Octal Buffers/Drivers 

Inverting and 

Noninverting 

Octal Buffers/Drivers 
`| Triple 4-Input 

OR/NOR Drivers 


о 
RT 
T 
Ф 
> 
© 
© 
S 
= 


Noninverting 


о 
Е 
5 
> 
Е 
Е 
б 
с 


Inverting 
Inverting 
Inverting 


v/ Product available in technology indicated 


+ New product planned in technology indicated | 
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BUFFERS/ DRIVERS AND BUS TRANSCEIVERS (continued) 


Buffers/Drivers (continued) 


| TECHNOLOGY 


Inverting 3S 
16-Bit Buffers/Drivers 


Noninverting S 
18-Bit Buffers/Drivers 


Inverting , 
18-Bit Buffers/Drivers 16826 


НС КН теп Бек ep 


; S 
Noninverting А 
20-Bit Buffers/Drivers 16827 
Inverting ! 
20-Вй Buffers/Drivers 16828 
Octal Buffers/Drivers 
With Input Pullup 746 и 
Resistors 


DESCRIPTION OUTPUT 
Noninverting 18-Bit 
Universal Bus Transceivers (UBT V) 


= 
= 























ТҮРЕ 


> 
< 
© 


АСТ | BCT | ABT | LVT 





716500 
^16500B 
^16501 . 
^16600 
^16601 


Noninverting 18-Bit 
Universal Bus Transceivers (ОВТ тм) 


Noninverting 36-Bit | 
Universal Bus Transceivers (UBT м) 


Noninverting 16-Bit Tri-Port . 
Universal Bus Exchangers (UBE™ 


35 
35 
| е 
Noninverting 18-Bit Tri-Port а 
Universal Bus Exchangers (UBE™) 32318 


732501 


"32316 


7162500 
7162501 
762600 |. 
7162601 


18-Bit Universal Bus Transceivers | 


(UBT™) With Series Resistors оп 
B Port 


SCOPE™ 18-Bit 
Universal Bus Transceivers (UBT™) 


SCOPE™ 20-Bit 
Universal Bus Transceivers (UBT Tv) 


v Product available in technology indicated 
+ New product planned in technology indicated 


^18502 


^18504 
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BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 


FUNCTIONAL INDEX 
Bus Transceivers 
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v Product available in technology indicated ` 
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BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 


Bus Transceivers (continued) 



















Noninverting 
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Transceivers 
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Inverting ` 
Octal Regi 9 
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16-Bit Registered | 3S |16646 | ES 
Transceivers m 
| Eom 
БЕН нені 
Inverting СЕ 
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и Product available in technology indicated 
+ New product planned in technology indicated 
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BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 


Bus Transceivers (continued) ` 


TECHNOLOGY | 
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Noninverting 
| 18-Bit Registered 
| Transceivers 
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18-Bit Registered 16475 . 
Transceivers 
Noninverting 
36-Bit Transceivers cis Е 
Noninverting 32501 
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Transceivers ШЕ 
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Dual 8-/9-Bit 
Bus Transceivers - 
With Parity 
Checkers/ 
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Transceivers/Port 3S 856 v 
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Тп-Рой ME 
Registered Bus MEM E EE | á 
Exchangers | | 
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V Product available in technology indicated 
+ New product planned in technology indicated 
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BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 


MOS Memory Drivers/Transceivers 


DESCRIPTION OUTPUT 


Octal Transceivers With 


Series Resistors on Output 















TECHNOL 
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GY 


Гас [acr [ ser | ABT | 


TYPE 





'2623 







'2240 
'2241 


< 


Octal Buffers/Drivers With 
Series Resistors on Output 


Octal Transceivers With 
Series Resistors on B Port 
Octal Latches With 

Series Resistors on Output 
10-Bit Buffers/Drivers With 
Series Resistors 


11-Bit Buffers/Drivers With 
Series Resistors 


12-Bit Buffers/Drivers With 

Series Resistors 

16-Bit Buffers/Drivers With 

Series Resistors с 

16-Bit Transceivers With 
Series Resistors 






2541 








2045 


2574 


2827 
2828 
2410 
2411 
5400 
5401 
5402 
"5403 
"162240 
162244 








"162245 





7162500 
7162501 
7162600 
7162601 






 18-Bit Universal Bus Transceivers 
(UBT™) With Series Resistors on 
B Port : 








№ 

+ 

+ 
O 
“4 





12-to-24 Multiplexed D-Type Latches 
With Series Resistors on B Port 


и Product available in technology indicated 
New product planned in technology indicated. 


^162260 - 
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TESTABILITY BUS-INTERFACE CIRCUITS 


JTAG/IEEE 1149.1 Testability Circuits 
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v Product available іп technology indicated 
+ New product planned in technology indicated 
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FLIP-FLOPS AND LATCHES 


Flip-Flops 








ТТІПІПЕНІЕШӘЛШІТІШІ 
9I LL ЕЕЕ LLL E E EE E PESE EE SELEL 
ЕШИКТИ ШЕШН 
ER [T PEPREEEPEEEEREEEE RE REL REEL E PRESE 
IPP Pl [pb pb ph l 
BBE ee ИИДИ 
s» PP bbe МАМАМ Hh eH 
КЕЕ ИШЕ ЕБ ШЕШ 
БИЕ ИШИ bey МММ ММ 


ee 
— rnt 


Pee ЗНАЯ 





ABT 








Pa 
my 
эе [v 
з» [v 
711174 

rere 
ЕЛШЕ; 
m. s 
эз | 
е — 
m 
mI 
ы” 
me 





OUTPUT | TYPE 














DESCRIPTION 








Dual 4-Bit D-Type 
Edge Triggered 





With Clock Enable 





NAND/NOR Gates 








Edge Triggered 
Dual D-Type 
Dual D-Type 
With 2-Input 
Quad D-Type 
Hex D-Type 
Octal D-Type 
True Data 
Octal D-Type 
True Data 
With Clear 
Octal D-Type 
True Data 
Octal D-Type 
Inverting 


Dual J-K 
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FLIP-FLOPS AND LATCHES (continued) 


TECHNOLOGY 
TYPE 
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Flip-Flops (continued) 


x DESCRIPTION 
Octal Dual-Ranked 
True Data 
Octal Inverting 
With Clear 
Octal Inverting 
With Preset 


Octal True Data 
. | 9-Bit True Data 


9-Bit Inverting 
























OUTPUT 


10-Bit True Data 


< 


10-Bit Inverting 


16-Bit D-Type 
True Data 
With Clock Enable 


и Product available in iram indicated | 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 





FLIP-FLOPS AND LATCHES (continued) 


Latches 


d 
m 
© 
= 
= 
о 


D-Type Edge 
Triggered 

Inverting and 
Noninverting 


D-Type 
Transparent 
Readback 
Latch, True 


D-Type 
Transparent 
With Clear, 
True Outputs 


Transparent 
With Clear, 
Inverting 


Transparent 
True 


D-Type Dual 
4-Bit 
Transparent 
True 


Transparent 
Inverting 


Dual 4-Bit 
Transparent 
inverting 


2-Input 
Multiplexed - 





x 
> 

° 
in] 

: - 
TT; TELE o LL за я LLLI 
ӨПТ озон па она на а за LEE 

= 
р 
+ < 
б 


и Product available іп technology indicated 
+ New product planned in technology indicated 
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FLIP-FLOPS AND LATCHES (continued) 


| FUNCTIONAL INDEX 
Latches (continued) 








о 
Е + + 
< | 
о 
= 
2 
= 
| 8 [slbi 
= | 


= 
sr 
со 
Оо 
- 


TECHNOLOGY 





729845 
1843 
729843 
29841 
716843 
729846 
729842 


aE 
| 20 | 
inverting Inputs | 


| 


v Product available in technology indicated 





He | 








' NO. 
DESCRIPTION | OF |OUTPUT | TYPE 
BITS 
| 


D-Type 
True Inputs 
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+ New product planned іп technology indicated 
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FUNCTIONAL INDEX 





REGISTERS 


Shift Registers 
TECHNOLOGY 


Parallel In, 
Parallel Out, 
Bidirectional 


LN 
Patin Paso | + | — [ws — 


Serial In, Parallel Out NE NE 





Register Files 


DESCRIPTION OUTPUT 





сети +: 


V Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 





ығы 


Synchronous Counters - Positive Edge иповогес 


PARALLEL [we | а 
LOAD 

Sync |7568 | 

na 

(163 | 

56 | 

169 

LIONE 

ЕСЕ 

m 


11191 































TECHNOLOGY 





. DESCRIPTION 


- 
< 
"U 
m 

> 


iue 


O 








4-Bit Decade ОД 


4- Bit Binary Sync 


O 
< 

5 

о 










4-Bit Binary Up/Down 


Async 


Syne Clear 


Азупс Clear 


8-Bit Up/Down 
711867 


Divide- oy -10 Counter 74017 


Asjnehronoüs Counters (Ripple Clock) – Мы ын Edge Triggered 


PARALLEL TECHNOLOGY | 
LOAD 
Dual 4-Bit Binary I 


BCT 
12-Bit Binary 4040 


ЕСЕ 
14-Bit Bikey Sync 74060 
8-Bit Binary Counters With Registers 
PARALLEL 
LOAD TYPE 
. | Parallel Register Outputs o 
шаш Ге 


Parallel Register Inputs 711593 | 


и Product available in E 30а indicated 
+ New product planned in technology indicated 
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Sync 


DESCRIPTION 


а 





| TECHNOLOGY 


C C C 





DESCRIPTION 


= 
O 
+ 
> 
о 
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FUNCTIONAL INDEX 


DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 


Encoders/Data Selectors/Multiplexers 








o 

= 

m 

о 

m 

ж | 

- 

Qo) Я 





TECHNOLOGY 

















ü IE: „| 2 tO ЗЫР е е AE |. |o 
>- Б|Б|® ЯНЕ Qi N = с сб = с 
- = = = = = = = = = 
= 
2 
а 
Е 
2 
O 









DESCRIPTION 
Universal Multiplexer 





16-to-1 
Cascadable Octal 


Quad 2-to-1 
Dual 4-to-1 
Hex 2-to-1 
Full BCD 
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и Product available in technology indicated 
+ New product planned in technology indicated 


FUNCTIONAL INDEX | 


DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS (continued) 





Decoders/ Demultiplexers 


DESCRIPTION OUTPUT 
OC 






















PE | 





Dual 2-to-4 


Dual 2-to-4 






> 
r 
@ 


í i 


711139 


— | =à 

от 

со о 
со 


TY 
39 
139 
1113 
38 
37 
2 
154 


P 





1123 


B 


3-to-8 With 

Address Registers 

3-to-8 With Address Latches 
4-to-10 BCD-to-Decimal 


- 
G 
ч 


, 
, 
, 
# 
, 
, 
, 







2 
2 
2 
4 


7 


, 


4-10-16 

4-to-16 With 

Address Latches 

Dual 2-to-4 for Battery 
Backed-Up Memories 


Shifters 


DESCRIPTION | OUTPUT | ТҮРЕ 


4-Bit Shifter 350 


V Product available in technology indicated 
+ New product planned in technology indicated 


"4514 
"4515 


> 

| п 
0) + 
- 
г 





2414 











ALS 
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- 
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Е 
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FUNCTIONAL INDEX 





COMPARATORS AND PARITY GENERATORS/CHECKERS 


Comparators 
DESCRIPTION 


[mevr [pa [Fea |рьо | Psa | <о | OUTPUT [ENABLE 


о 
mare 


"9 
т 


8-Bit 
Standard 


8-Bit 
Latched P 


8-Bit 
Latched 
Рапао 


Odd/Even 
Generators/Checkers 





и Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 





BUS SWITCHES AND 5-V/3-V VOLTAGE TRANSLATORS - 


Crossbar Technology (CBT) 










| TECHNOLOGY 
DESCRIPTION TYPE... | 
| CBT 
Dual 4-Bit With ’244 Pinout | "3244 


 8-Bit With "245 Pinout 
10-Bit Bus Exchanger | 
Dual 5-Bit | 
10-Bit With Precharged Outputs for Live Insertion | 
18-Bit Bus Exchanger | | | 
24-Bit Bus Exchanger 
12-Bit 3-to-1 Bus Select 


ARITHMETIC CIRCUITS 











Parallel Binary Adders 


DESCRIPTION | OUTPUT | TYPE | | TECHNOLOGY 
| DE HCT act | BCT | ABT 


ан || [28 _ 


DESCRIPTION | OUTPUT | ТҮРЕ 
. | ALS 


4-Вй Arithmetic Logic Units: 
Function Generator 


| — з 

` | 4-Bit Arithmetic Logic Units 155 
With Ripple Carry 

v Product available in technology indicated 

+ New product planned in technology indicated 
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FUNCTIONAL INDEX 





FIFO MEMORIES 


First-In, First-Out Memories (FIFOs) 
DESCRIPTION 














“ч 
m 
© 
= 
2 
o 
r- 
о 
©) 
< 


OUTPUT | TYPE 





16 Words x 4 Bits | 
16 Words x 5 Bits 229 
233 
2238 
234 
236 







00 


32 Words х 9 Bits 


т 
+ 


64 Words x 4 Bits 


64 Words x 5 Bits 
64 Words x 8 Bits | 
64 Words x 9 Bits 


'2232А 


7813 
‘781 
3612 
3614 
3611 


е 


64 Words x 18 Bits 


+ 


64 Words x 36 Bits 


Dual 64 x 1 
2027 


2028 
2229 
"7200 
^7805 
^7806 


Dual 256 x 1 
256 Words x 9 Bits U 


256 Words x 18 Bits 


O 


256 x 36 x 2 Bits . В 
"7201 
"72211 
"7803 
7804 
"7819 
"7820 


512 Words x 9 Bits 


c 
O 


512 Words x 18 Bits 


00 


ес : Sic š с с B с 


С 
512 Words x 32 Bits в, С 
3631 
3632 


| o 
> 
о 
e] 
à 
- 
= 


512 Words х 36 Bits 


v 





TU = Unidirectional 
B = Bidirectional 
С = Clocked 
6 = Synchronized 

v Product available in technology indicated 

+ New product planned in technology indicated 
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zu 1K Words x 9 Bits 


С FUNCTIONAL INDEX - 





FIFO MEMORIES (continued) 


First-In, First-Out Memories (FIFOs) (continued) 


2 DESCRIPTION | |» TECHNOLOGY 
| OUTPUT | ТҮРЕ 
[ se w]e 
3 



























2236 






a5 pum 

Le [тюн] 
| 1K Words x 18 Bits 
| ss | 
uw Е 
ше 
| 3S 






ES 
pue _ 
ЕСЕ 


5 
С 
[wxsexzB — | B.C 
| 

S 

C 

5 


38 
35 
5 
35 
35 
35 "72231 
3S í 
3S ( 
35 
35 
35 





ФК Words х 9 Bits 


| 
| 
| 
. 







2K Words x 18 Bits 


в | uc | ss [Te - 
2K Words x 36 Bits 


[ ss [Tm 
c | ss [Tw - 


4K Words x 9 Bits 


4K Words x 18 Bits 


TU = Unidirectional 
В = Bidirectional 
С = Clocked 
S = Synchronized 
и Product available in technology indicated 
+ New product planned in technology indicated 


ШЕГЕН 

> 

ЭН ШТ 

1K Words x36 Bits | UC | 
[US 

[uc 

[UC | 

ШЕГЕН 

[US 

[UC | 


o 
а г 
Ў o 
O 
-j 
Ol 
- 
% 
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U 
U 
U 
B 
U 
20 
U 
U 
U 
U 
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FUNCTIONAL INDEX 





CLOCK DISTRIBUTION CIRCUITS 


Clock Distribution Circuits (CDC) 


DESCRIPTION TYPE 
3.3-V Hex Inverting 
Clock Drivers/Buffers 


Hex Inverting Clock Drivers/Buffers 


Dual 1-to-4 Clock Drivers/Buffers = 
Octal Divide-by-2 Clock Drivers 
(6 Inverting, 2 Noninverting) 














TECHNOLOGY 











= 
O 
O 
- 


> 


Octal Divide-by-2 Clock Drivers 
(8 Noninverting) 

Octal Divide-by-2 Clock Drivers 
(4 Inverting, 4 Noninverting) 


1-to-6 Clock Drivers 


‘328A 
‘329A 
1-to-6 Clock Drivers 
With Output Enable 


ща 
за 
ен o 
Lr 
ЕСЕН 
582 _ 
ЕСЕН 







1-to-8, Divide-by-2 Clock Drivers 
Phase-Lock Loop ` | 
1-to-12 Clock Drivers 
! 2586 


И Product available in technology indicated 
+ New product planned in technology indicated 








ECL TRANSLATORS 


ECL-to-TTL or TTL-to-ECL Translators 


DESCRIPTION LEVEL TRANSLATION орт | — TPE  - | 


| | ECL-to-TTL 10KHT5540 
Octal Bus Driver, Inverting TTL-to-ECL 
| 0- 


э = 10КНТ5542 | 

ECL-to-TTL | 38 | 10KHT5541 

Octal Bus Driver, Noninverting TTL4o-ECL LS 10KHT5543 
— x 105488 | (| 

100KT5543 











10KHT5573 
Octal D-Type Latch, True ECL-to-TTL 

100KT5573 

| ECL-to-TTL 10KHT5574 

Octal D-Type Flip-Flop, True 10KHT5578 
| TTL-to-ECL 
т ТЕХА 

INSTRUMENTS 


| 100KT5578 
' POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 1-37 






OE 









1-38 





| 1 
ABT Octals | | 2 





$12190 LAV N 


€ ТІ has established two alternate 


ABT OCTALS 


Features | #2 Е Benefits 
EPIC-IIB™ BiCMOS process | е Sub-5-ns maximum propagation delays for 
0.8-um CMOS core logic improved сучө time and penonmance 
Bipolar output transistors е Very low standby power consumption 
: Ұл -32-/64-тА drive capability for high- 

Industry-standard corner-pin Vcc and | _ fanout and advanced backplane interface 
GND pinout | | | 

е _40°/85° characteriz Zion e Drop-in replaceable to existing layouts 


| and designs for easy upgradeability 
Ф ГІР, SOIC, and ЕА) SSOP package | 


š. PN | 
options Industrial temperature range for field 


applications 


e Flexible approaches for many - 


sources | 
| board-space-saving needs 


e Standardization that comes from a 
common product approach 


The following table lists ABT octal devices currently being evaluated for market introduction. 


. Customers interested in learning more about Tl's plans for these devices should contact the . 


Advanced System Logic Marketing hotline at (214) 997-5202. | 























'ABT845 Octal Latch — — 
"ABT854 Octal Registered Bus Transceiver | 


SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 





WITH 3-STATE OUTPUTS 
03767, FEBRUARY 1991 — REVISED APRIL 1993 
е State-of-the-Art EPIC-IIB™ BiCMOS Design | 5М54АВТ125..../ PACKAGE 
Significantly Reduces Power Dissipation SN74ABT125. . . D, DB, OR М PACKAGE 


: (TOP VIEW) 
e ESD Protection Exceeds 2000 V Per 


MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C - 200 pF, 
В - 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Мо p (Output Ground Bounce) 
«1VatVcc = 5 У, TA = 25°C 

е High-Drive Outputs (-32-mA Іон, 
64-тА Го.) 5МБ4АВТ 125... FK PACKAGE 

е Package Options Include Plastic (TOP VIEW) 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 





description 


The ‘ABT 125 bus buffer features independent line 
drivers with 3-state outputs. Each output is 
disabled when the associated output-enable (OE) 
input is high. 





To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistof; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 


NC — No internal connection 


The SN74ABT 125 is available іп Tl’s shrink small-outline package (DB), which provides the same І/О pin count 
. and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT125 is characterized for operation over the full military temperature range of —55?C to 125?C. The 
SN74ABT125 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE 
(each buffer) 


INPUTS OUTPUT 
Y 


L H H 
| L L L 
H X Z 









EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright @ 1993, Texas Instruments Incorporated 


DATA information current as of publication date. Products conform to 7 | 

specifications per the terms of Texas Instruments standard warranty. 

Production. processing does not necessarily include testing of all À EXAS 
E INSTRUMENTS 
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SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS. 


D3767, FEBRUARY 1991 — REVISED APRIL 1993 
logic symbolt ` | logic diagram (positive logic) 
10E 
4A 
20E | 
2A 
30E 
ЗА. 
| 40E 
4A 


1 
2 1Y 
4 

5 2Y 





3Y 


4Y 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 | 
and IEC Publication 617-12. 





Pin numbers shown are for the D, DB, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Voc ........... СМИ COP Hm rU -0.5 Уіо7У. 
Input voltage range, Vj (see Note 1) ................................................... —0.5 Vto 7 V 
Voltage range applied to any output in the high state or Dower of Slate; Vo: «асистенции -0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT125 ................. gp tee aro Mae 2..... 96 mA 
SN74ABT125 uv eI Sin asna s ie 128 mA 
Input clamp current, цк (Vi <)> о ч кч dead niu ipei d etie Н —18 mA 
Output clamp current, ок (Vo = 0) acd о ase EXE x a EY Ye] Ee ER Rene ada Se ae —50 mA 
Maximum power dissipation at TA = 55°C (in still air): D package ................................ 0.7 W 
| DB package ......................... ЖЕТ 0.6 W 
М package ...... иа Wee cae УГ ҮКҮ 1.1 W 
Storage temperature range ........................ ПЕЕ E au awa Sasa as sas sma —65°C to 150°C 


Í Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


i 77171 оо қада 


YO 2: Unused or floating Inputs must be held high or low. 





















PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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| — INSTRUMENTS 


| 2-4 | E гр а | POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
| WITH 3-STATE OUTPUTS 


D3767, FEBRUARY 1991 — REVISED APRIL 1993 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 
TA = 25°C SN54ABT125 | SN74ABT125 
PARAMETER TEST CONDITIONS UNIT 


2 





















Voc = 4.5 V, ІОН = -32 mA 


усс-45/,  IOL=4BmA O| — s 
5 


V = = 
OL  [Vcc-45V,  loL-64mA ов4|/ 0 
| 
Voc <0, V| or Vo < 4.5 V +100 


DL dl | МСС = 5.5 V, Vi = Voc or GND + 
-5-5У, 50 













МАХ 
+1 
50 
-50 
ІСЕХ Voc=5.5V, Уо-55У | Outputs high 
| 109 |Vcc-55V | Vo-25V -50 -100 -2001 -50 -2001 
0.5 250 
1.5 
0.05 
1.5 
3 
7 


М = Vcc or GND 


Outputs enabled 
One input at 
3.4 V, 


| С  [V=25Vor05V | | 3 | 
МО =2.5 V or 0.5 V | 


T All typical values are at Vcc = 5 V. 

+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

Tl This data sheet limit may vary among suppliers. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc ог GND. 











switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) | 


FROM TO SN54ABT125 | SN74ABT125 
- TA = 25°C 
PARAMETER ^  (INPUT) (OUTPUT). A UNIT 
- 

Е 
Ран, 5E 

t — 

BE 
іру 71 | 


1l This data sheet limit may vary among suppliers. 














PRODUCT PREVIEW information concerns products in the formative or 5 i : 
design phase of development. Characteristic data and other - I 

specifications are design goals. Texas Instruments reserves the right to 

change or discontinue these products without notice. I EXAS 
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SN54ABT! 25, SN74ABT1 25 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS | 


-D3767, FEBRUARY 1991 — REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 








tPHZ/tPZH 


E 7V 
From Output | өреп 
Under Test GND | 
ірі НАРНІ. 
CL = 50 pF tPLZ/tPZL 
(see Note А) | ) 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. CL includes probe and jig capacitance. 


LOAD CIRCUIT FOR OUTPUTS | | 
| ——————— 3V 
Timing Input 1.5У 
| —- —- оу 
k¢—__— ty —— ——» | | | | 
Ne | t tw | 
| | 3V | ds | 
Input | | | ot 
прш 15У 1.5V Data Input Mer ФЕ 
оу оу 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
3V 3V 
Input cou Output 1.5V 
| Мо! 
(зее Мо!е В) | | оу Control | - | 0У 
| | PESOS tPZL —» — M— | 
тін 70€ | [> EHE о | Гара Ж) + 
| | кі--- Уон "UNE dps | ASK 3.5 V 
(15V averorm 1.5 V | | 
Output E 1.5 V | M S1at7V | ща | VoL * 0.3 V 
Note С). 
| 4>» pae | | tpHz > 4- 
ЇРНІ. --- | | РЕН — tpzH 6 | 
| utpu ` woe жа 
—N T | m Мон waveform2 ` | ee уон 03у “OH | 
Output ° : S1 at Open ` 
| — —— VOL (see Note C) dnd 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS | 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tp < 2.5 ns, tr < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT126, SN74ABT126 


QUADRUPLE BUS BUFFER GATES 





WITH 3-STATE OUTPUTS 


D3768, FEBRUARY 1991 — REVISED APRIL 1993 


€ State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT126 . . . J PACKAGE 


Significantly Reduces Power Dissipation SN74ABT126 тор тата N PACKAGE 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Vo, p (Output Ground Bounce) 
<1Vat Vcc = 5 V, Тд = 25°С. 

е High-Drive Outputs (-32-тА он; 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 


description 


The 'ABT126 bus buffer features independent line 
drivers with 3-state outputs. Each output is 
disabled when the associated output-enable (OE) 
input is low. 


To ensure the high-impedance state during power 





SN54ABT126... FK PACKAGE 


(TOP VIEW) 


Ш ш 
«0080 


+ = Z > ч 





up ог power down, OE should be tied to GND i NC — No internal РЕЯ 


through a pulldown resistor; the minimum value ої 
the resistor is determined by the current-sourcing 
capability of the driver. 


‚ Тһе SN74ABT126 is available іп Т!5 shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT 126 is characterized for operation over the full military temperature range of —55°C to 125°C. The 


SN74ABT126 is characterized for operation from —40?C to 85°С. 


FUNCTION TABLE 
(each buffer) 


INPUTS OUTPUT 
ОБЕ А) Y 


H H 






H 
L 
2 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 
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QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS | 


D3768, FEBRUARY 1991 — REVISED APRIL 1993 





logic symbolt | | | | logic diagram (positive logic) 
‚ | | | 
10E — 10E 
1A = 
2OE ТА 
5 
2A 
ЗОЕ 20Е 
3A . | 
4ОЕ 2A 
ДА 





ЗОЕ 
T This symbol is іп accordance with ANSI/IEEE Std 91- 1984 
and IEC Publication 617-12. | ЗА 
13 
40E 
12 11 
4A -- 4Ү 


Pin numbers shown аге for the D, ОВ, J, апа М packages. 


absolute maximum ratings over г operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VOD usur obtestor О а терм es. -0.5Vto7V 
Input voltage range, Vj (see Note 1) ........... КОЛЛ на pq Л ЛГ Л —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ee ee ... —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT126 ......... niece сала -— — 96 mA 
SN74ABT126 ......................... "m 128 mA | 

Input clamp current, Пк (Vj < 0) ...................................... ТТТ ТГ ... —18 MA 
Output clamp current; Лок (VOS 0) serris cas es ен бале Боева риза ch gera m —50 mA 
Maximum power dissipation at TA = 55°C (in still air): D package ........... кы а autonome: UM 

DB Package: «às ess ve SO ак атаныз upa 0.6 W 

N а — анек i seg dames MERE 1.1 W 
Storage temperature range ............................................... Ten —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” | is not 
implied. Exposure. to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 





2-8 


4% TEXAS 


INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 / 


.. 5М5ААВТ126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 


D3768, FEBRUARY 1991 — REVISED APRIL 1993 





recommended operating conditions (see Note 2) 


Voc Supply voltage 

Мн High-level input voltage 
VIL Low-level input voltage 
V| Input voltage 


loH High-level output current 


loL Low-level output current 
| At/Av Input transition rise or fall rate 
TA Operating free-air temperature 





NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


TA = 25°С SN54ABT126 | SN74ABT126 
PARAMETER TEST CONDITIONS 
5 












(005454. a 
Мон МСС = 5 V, ІОН = -3 mA 3 3 T 
LSU IM CU панацея Se EINE NU AE теа 
ола р —]1 
V 
== ыс 


1 
2.5 
3 
2 
2 
0. 







Ө. Voc = 4.5 У, lop = 64 тА 0.551 


| к |Усс-55М, Vis Vcc or GND 





а 
он |Мостввм мов 
ол |Ус-55% моо о 
Сев |Мостввм vo-ssv — owwsng | — — | 


+1 
50 
-50 
50 
| los — 
| 

Vcc = 5.5 V, lo = 0, 7 an 
5 250 
1.5 
50 

3 

7 


VI = Vcc or GND 









409 
ШІСТТІГІІСІ — — os 250 
Voc = 5.5 V, One input at 3.4 V, [Oupusenabled | 15 

Other inputs at Voc or GND | Outputs disabled | = 50) 
ae ы epe 
urus 


T All typical values are at Voc = 5 V. 

+ Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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'SN54ABT126, 5М74АВТ126 | 
QUADRUPLE BUS BUFFER GATES ` 
WITH 3-STATE OUTPUTS | 


03768, FEBRUARY 1991 — REVISED APRIL 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) (see Figure 1) | 
UNIT 


FROM TO Vec =5 V, 
Ta = 25°С 
PARAMETER (INPUT) | (OUTPUT) — 
TYP MAX 













T This data sheet limit may vary among suppliers. 
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From Output 
Under Test 


CL = 50 pF 
(see Note A) 


SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 


D3768, FEBRUARY 1991 — REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 






LOAD CIRCUIT FOR OUTPUTS 
m tw — ——»| 
| 
| | 3V 
Input 1.5V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
3V 
при 1.5 V 1.5 V 
(see Note B) | | оу 
| | le y 
iPLH 714 —5 | | ‘PHL 
| | — —— Мон 
Output | 1.5V | 1.5V 
| | | | VOL 
tPHL e a | РІН 
| | VoH 
| ——— VOL 
VOLTAGE WAVEFORMS 


NOTES: A. 


B. 
C. 


Р. 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


, CL includes probe and jig capacitance. 


tPLH/tPHL 
tPLZ/tpzL 
tPHZ/tPZH 





I 3 V 
Timing Input 
оу 
3V 
Data Input 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output 2n 
Control | | оу 
tPzL —4 1 | | 
Output Ads k > 3.5 V 
Waveform 1 | 15V | | 
51 ай7У | VoL + 0.3 V ai 
(see Note C) | | |tpHz — “ 
PZH 
Output Ed < | ———— Vo 
Waveform 2 15V VoH - 0.3 V ч 
51 at Open 5 Е 
(see Note С) | ~ ОУ 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo= 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBSO098C ~ D3702, JANUARY 1991 — REVISED DECEMBER 1992 





e State-of-the-Art EPIC-IIB'" BiCMOS Design 5М54АВТ240..../ PACKAGE 


Significantly Reduces Power Dissipation SN74ABT240 . OP VIEW. N PACKAGE 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Vo; p (Output Ground Bounce) 
< 1 V at Усс 25V, TA = 25°C 
е High-Drive Outputs (—32-mA он, 
.64-mA Io, ) | 
е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 





description SN54ABT240 . . . FK PACKAGE 
| | | (TOP VIEW) 
These octal buffers and line drivers are designed 


specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, апа bus-oriented receivers and 
transmitters. Taken together with the 'ABT241 and 
"ABT244, these devices provide the choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. 


The “ABT240 is organized as two 4-bit buffers/line. 
drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 





To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT240 is available іп ТРз shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area.. 


The SN54ABT240 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABT240 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS OUTPUT 


Y ` 


L H L 
L L H 
H X 2 


EPIC-IIB ва trademark of Texas Instruments Incorporated. 






PRODUCTION DATA information is current as of publication date. Copyright © 1992, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 
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_ INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 | 2-13 


SN54ABT240, SN74ABT240 - 





OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
5СВ5098С- D3702, JANUARY 1991 - REVISED DECEMBER 1992 
logic symbolt | | (c logic diagram (positive logic) 
10E 10E 
1А1 1Y1 (0 1M 1Y1 
1A2 1Y2 
1A3 1Y3 ии 1A2 1Ү2 
1А4 1Ү4 
1АЗ. 1ҮЗ 
20Е 
1А4 1у4 
2А1 2Ү1 
2А2 2Y2 
2A3 2Y3 | 20Е 
2А4 2YA 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 2A1 2Y1 
and IEC Publication 617-12. | и 
2А2 2Y2 
| 2А4 2у4 





absolute maximum ratings over operating free-air temperature range eee otherwise noted) 


24 Supply voltage range, Voc ...................... ТОЛО КЛ eases тати они —0.5 V to 7 V 

| Input voltage range, Vj (see Note 1)................................................... —0.5Vto7 V 
. Voltage applied to any output in the high state or power-off state, Vo ...... EU б 42% -0.5 М to 5.5 V © 

Current into any output in the low state, lo: SN54ABT240 .................... Genome айталады 96 mA 

| | .SN74ABT240 ...... түн Lacs PEE s aet, ТЕ 128 mA 

. Input clamp current, lik (М|<0)............................. T ———————— —18 mA 

Outputclamip.cument, ок Мо 0) oce im bdo de ee ао holed I tA тайт лаққа —50 mA 

Maximum power dissipation at TA = 55°C (in still air): DB 22. Pique qu addc a qd edd 2... 0.65 W 

DW раскаде етан оаза e uis 0.85W 

| p co MM 1.3 W 

Storage temperature range ...... Вака cab kach pa eb Ou ааа RN ТТТ —65°C to 150°C 


а ñ hanm Нала. inder ' i m la с mlm am m — bom LL. м жЖлалал T пари 


Stresses haan 
VUGOVGS су 


m =L. — 


dinose Stea ипаег aps зопле maximum ratings” may cause permanent damage to the device. These аге stress 

functional operation of the device at these or any other conditions beyond those indicated under “recommended operating co 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5098С - D3702, JANUARY 1991 — REVISED DECEMBER 1992 





recommended operating conditions (see Note 2) 


SN54ABT240 | SN74ABT240 


Voc Supply voltage 

Мн High-level input voltage 
VIL Low-level input voltage 
V| Input voltage 

Юн High-level output current 
IOL Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 


TA Operating free-air temperature 





NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54ABT240 | SN74ABT240 
PARAMETER TEST CONDITIONS 


Ук часава 


TA = 25°C 
MIN ТҮРЇ МАХ 











Усс=&5%›_ — lOH=-3mA [285 | 25 
Voo-5V. юн= тА те | 
VoH V V 
CC = 4.5 V, ІОН =— 24 mA EN ps NEN 
Voo =45V. oH = 32 mA 


DES 

о — | os 

SE DE ше MN 
C denied оу о 250 | зенит 

One input at 3.4 V, 


Data inputs I x 
Other Дада а! Outputs disabled оор ows 0.05 mA 


T All typical values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ This data sheet limit may vary among suppliers. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


бӛ го 
++ 9) 
E 
+ : 
© e» — | № 


с 
л 
ҮШ 
Cc 
II 
= 
ШЫР 






< УСС or GND 













МСС = 5.5 V, 
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 SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 


. WITH 3-STATE OUTPUTS 


5СВ5098С - D3702, JANUARY 1991 — REVISED DECEMBER 1992 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


FROM TO nx SN54ABT240 | SN74ABT240 
T, 25°C | | 
PARAMETER (INPUT) (OUTPUT) A UNIT 
Lom a 
1.6 4.8 
















tPLZ 





| 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5098С – D3702, JANUARY 1991 - REVISED DECEMBER 1992 


PARAMETER MEASUREMENT INFORMATION 






7V 
O 
оо 
From Output i 
Under Test GND 
tPLH/tPHL 
CL = 50 pF tpLZ/tpzL 
(see Note A) tpHZ/tPzH 
LOAD CIRCUIT FOR OUTPUTS 
3 V 
Timing Input 
оу 
ез tw — —» 
| 
| | 3V 
T 3 V 
npu 1.5V 1.5V Data Input 
оу - OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
| 3V 3V 
Input Output зу 3 
1.5V 1.5V 1.5 V 1.5 V 
B 
(see Note B) | | OV Control | | | оу 
| | tPLZ 


| | ——— Мон | Ошри | | 
owa | /му Миии “ушн ыу U ваз 
| Vo теле мо 


(see Note С) 


| > < 
| Output » | 
——--— v 
| рн VOH waveform2 | Vou-0.3v ОН 
Output 1.5 V 1.5 V S1 at Open 1.5 V 
——— VoL (see Note C) = ON. 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. СІ includes probe and jig capacitance. | 
. В. Allinput pulses are supplied Бу generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tf < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3703, JANUARY 1991 — REVISED DECEMBER 1992 


€ State-of-the-Art EPIC-IIB'" BiCMOS Design . SN54ABT241 . . . J PACKAGE 
Significantly Reduces Power Dissipation SN74ABT241 . уы” М PACKAGE 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 | 


€ Typical Усір (Output Ground Bounce) 
<1 V at Vcc = 5 V, Ta = 25°C 

е High-Drive Outputs (-32-тА Іон, 
64-mA ісі) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 





description | 5М54АВТ241... FK PACKAGE 
(TOP VIEW) 


These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, апа  bus-oriented receivers апа 
transmitters, Taken together with the 'ABT240 and 
"ABT244, these devices provide the choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. ` 





To ensure the high-impedance state during power 
up or power down, OE should be tied to Voc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. OE should be tied to GND through a pulldown resistor; the minimum value of the resistor 
is determined by the current-sourcing capability of the driver. 


The SN74ABT241 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less.than half the printed-circuit-board area. 


The SN54ABT244 is characterized for operation over the full military temperature range of —55?C to 125?C. The 
SN74ABT244 is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA information is current as of publication date. š 

оси conform үз се рег о terms of Texas каш «XB 

standard warranty. Production processing does not necessarily include TEXAS 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3703, JANUARY 1991 — REVISED DECEMBER 1992 


logic symbolt 
10E 


1A1 
1A2 
1A3 
1A4 


2OE 


2A1 
2A2 
2A3 
2A4 


+ This symbol is in accordance with ANSI/IEEE Std 91-1984 | 2A1 


and IEC Publication 617-12. 
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FUNCTION TABLES 


acer aa OUTPUT | 
1Y 


1Y1 1A1 
1у2 
1ҮЗ 
1у4 


1А2 
ТАЗ 


| 1A4 
2Y1i 


2Y2 


2Y3 20E 
2Ү4 


2А2 


2АЗ 


2А4 


kis TEXAS 
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1Y1 
1Y2 
1Y3 


1Y4 


2Y1 
2Y2 


2Y3 - . 


` 2YA 





SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
| WITH 3-STATE OUTPUTS 


D3703, JANUARY 1991 — REVISED DECEMBER 1992 ` 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ............. -€——— ақыны Г Т Г К СГ ГГ —0.5 Vto 7 V 
Input voltage range, VI (see Note 1 Таза asus a Адана ОК а ККК ope ct ТОУ —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............... —0.5 V to 5.5 V 
Current into any output in the low state, lo: SNB4ABT244 .................................... 96 mA 
SN74ABT241 vais ro REESE ORDERED 128 mA 

Input clamp curent Ic (Vie 0) su ыы ерме кни БЕУ vri op me dex op dd Euros us —18 mA 
Output clamp current; lox (Vo < 0) ive oer ERE нен е қ о PE ar ERE E Gra —50 mA 
Maximum power dissipation at TA = 55°C (in still air; DB package ............................. 0.65 W 
| DW Васкаде: «och wt oU EST REESE 0.85 W 

N PACKAGE опашки REB SIRO nA S 1.3W 

Storage temperature range асса Rasse bue c bb пана ға Sader ENDS не ia —65?C to 150?C 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 






„ын quM MM 
Ун Honna СИ СНИ 
СВИТ a AS INN. SM 
И со 2 P 1 
lo, Гондор 17% 
[Al Inputtransiion rise or farae — Oupsseabed | — 5 
TA Ореашкивезиетемше —— | -85 125 


NOTE 2: Unused or floating inputs must be held high or low. | 
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SN54ABT241, SN74ABT241 
OCTALBUFFERS/DRIVERS ` 
WITH 3-STATE OUTPUTS 


D3703, JANUARY 1991 — REVISED DECEMBER 1992 


gm. 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 4 | 
| TA = 25°C SN54ABT241 | SN74ABT241 
PARAMETER TEST CONDITIONS 
ща MIN ТҮРІ МАХ МІМ МАХ 


Мк. |Уос-45М,  (Ц--І8тА. j 











l 
= 
N 


N 

G | ол 
| i o; 
(л H- (л 
o = [61] 


0.55 
0.554 


V 
V 
| 0 
(M 


Voc = 4.5 V, ОН =— З mA ` 2.5. 

Vcc = 5 V, loH=-3mA . 

2 

Моставм юн аот | 
= a | 
ОД | 


| | 
= 


го 

л 

L 

ВА ә 
КЕ 


| 
сл 
° 
Е Е 
ыр 


+100 
50 
-50 -180| -50 -180 
250 | 250 






| lo$ |Мсс-55М, Мо=2.5У -50 -100 -180 


Outputs high — 1 250 
Outputs disabled 250 
Voc = 5.5 V, ЕУ Outputs enabled 
i ata inputs | 
1 One input at 3.4 V, | 
ЛОС Other inputs at Outputs disabled 
Vcc or GND Control inputs i 
| € |Мі-2.5Уог0.5У | 


T All typical values are at Vcc = 5 V. | 
t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 











Voc = 5.5 V, = 
Vi = Vcc or GND 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3703, JANUARY 1991 - REVISED DECEMBER 1992 ` 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 
















0С asc > 
FROM TO k. us SN54ABT241 | SN74ABT241 
T 25°C 
КАПАМЕТЕН (INPUT) (OUTPUT) A — EET. UNIT 
таа ыыр тш 
ecu 
= T =, 
= = waw TE Салата. 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3703, JANUARY 1991 - REVISED DECEMBER 1992 


PARAMETER MEASUREMENT INFORMATION | 












о 7У | 
| О 
From Output Ran | 
Under Test GND 
| | | tPLH/tPHL 
CL = 50 pF 500 Q | tpLz/tPzL 
(see Note A) | tpHz/tpZH 
LOAD CIRCUIT FOR OUTPUTS 
| 3V 
Timing Input 
у 
| š tw — | 
| | | 
| | 3V T | 
Input 15У 15у | Data Input 1.5V Ж 1.5у 
OV оу 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PULSE DURATION | SETUP AND HOLD TIMES 
| | | у 
Input | 1.5 V Ё ic Тер аа | 
(see Note В) | | ov Control | | оу 
m | | PER їр > 
t 
tPLH 4» | | ‘PHL NA CHEN + | 
| bl — —— Мон " 2” | v de 3.5 V 
1.5 V | averorm 1.5 
Output | Ж 1.5V | N , сг | | VoL + 0.3 V TN 
x | | OL (see Note C) | | tPHz —| РИ | 
tPHL 4-0 4-5- ірін Оран» (< | | 


Output | 


| | | | | | 
| кула aer M 
| | VOH Waveform 2 Мон - 0.3 V ӨН, 
| = 0 V 


— — VoL (see Note C) 


VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
В. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 20 = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. . . 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. I 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5099Г - D3655, JANUARY 1991 — REVISED JULY 1993 


ө State-of-the-Art EPIC-IIB ™ BiCMOS Design 5М54АВТ244..../ PACKAGE 
Significantly Reduces Power Dissipation 5М74АВТ244. кол М РАСКАСЕ 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
< 1V at Усс = 5 V, ТА = 25°С . 

е High-Drive Outputs (-32-тА log, 
64-mA loj, ) 

€ Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs | 





description SN54ABT244 ... FK PACKAGE 


| | ‚ (TOP VIEW) 
These octal buffers and line drivers are designed 


specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, апа  bus-oriented receivers апа 
transmitters. Taken together with the 'ABT240 and 
"ABT241, these devices provide the choice of 
selected combinations of inverting апа 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. 


The 'ABT244 is organized as two 4-bit buffers/line 
drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 





To ensure the high-impedance state during power up or power down, OE should be tied to Voc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT244 is available in ТІ shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT244 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABT244 is characterized for operation from — 40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 





INPUTS OUTPUT 
[OE А) Y 


L H H 
L L L ` 
H X 2 


ЕР С-ПВ ва trademark of Texas Instruments Incorporated. 


. PRODUCTION DATA information is current as of publication date. Copyright © 1993, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments j 
standard warranty. Production processing does not necessarily include TEXAS 
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SN54ABT244, SN74ABT244 





OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBSO099D - D3655, JANUARY 1991 – REVISED JULY 1993 
logic symbolt mE logic diagram (positive logic) 
= 10E 
10E 
1A1 171 mL "Mi 
1A2 1Y2 
1A3 1ҮЗ 1A2 . 1Ү2 
1А4 1Ү4 | 
1A3 1Y3 
2OE | 
1A4 1Ү4 
2А1 2Ү1 
2А2 2Ү2 
2АЗ 2Y3 |. 20Е 
2А4 2Ү4 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 2А1 ane 
and IEC Publication 617-12. | 
2A2 2Y2 
2АЗ 2Y3 
2А4 2Ү4 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted)# 


Supply voltage range, Усс............................ t n an e eo osito ee bea а dits —0.5V to7 V 
. Input voltage range, Vj (see Note 1)................... VR bb PR RA Cela uus Gh Eats А —0.5 V to 7 V 
Voltage applied to any output in the high state or power-off state, Vo .......... T СГ Е -0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT244 .................................... 96 mA 
SN74ABT244 ТТТ сқа, ба ан лала er re 128 mA 

Input clamp current; Ine (Vp s D) ууш uu неба ырады ы dus b u аа Maas .. -18 тА 
Output clamp current IOK (Ve 0) ав МРТ wasa ба а etwas . ~50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................. 0.65 W 
| E | .DW package .......... Mask Бе kana ҰЛЫН 0.85 W 

| | : М package. cicer tasudarneus eura E xS 1.3 W 

Storage temperature range ....................................... ee ee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS099D - 03655, JANUARY 1991 — REVISED JULY 1993 
recommended operating conditions (see Note 2) 


SN54ABT244 | SN74ABT244 
UNIT 
.5 












VIL Low-level input voltage  . 


loH High-level output current -24 -32 
loL Low-level output current 02244600 64) 
At/Av Input transition rise or fall rate | | S5[ ns" | 


TA Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 








electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN74ABT244 


PARAMETER 


МСС = 4.5 V, loH =- З тА 


TA = 25°C 
MIN TYPT MAX 
249 









TEST CONDITIONS 













с 
< 
= 


Voc =5V, ЮН 2 -ЗтА 
Voc = 4.5 V, ІОН = — 24 mA 
Voc = 4.5 V, ІОН = – 32 mA 
Voc = 4.5 V, IOL = 48 mA 
Усс = 4.5 М, loL = 64 mA 
Voc = 5.5 V, Vi = Vcc or GND 


lOZH Voc = 5.5 V, Мо =2.7V 108 


IOZL Voc = 5.5 V, Мо =0.5V -109 


М 
Vo 
V| or Vo S 4.5 V +100 
Ic 
i 
о 


VOH 


N 
+- 


0.55 
0.55t 


V 


108 
= 


-50 -180 


m - 
H- : 
— 


/ 


Фо 


-10 


(е) 


< 
Q 
O 


N 

O ще) 
л i+ 
© -i 


ICEX МСС = 5.5 V, М0 = 5.57 | Outputs high 
Voc = 5.5 V, Vo =2.5 У 


| Voc = 5.5 М, 
С V| = Vcc or GND 
Outputs disabled 
Voc = 5.5 V, Outputs enabled 
One input at 3.4 V, | Data inputs I 
# , 
Alcc Other inputs at Outputs disabled 


Voc or GND ` Control inputs 


| G |w-25Veo5V 3 
се |Мо-25Могову | 


T All typical values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ This data sheet limit may vary among suppliers. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


о 
i ДА 
сл H : 
© = № 


-50 -100 -180| -50 -180 
250 250 


— 


Outputs high 


m 
сл 
© 
T 
> 


+ 


№ 
о 
; Lore со 
olala о 
s : оз 
о 
оо: о 
лі от | a о 
5 3 3 





pes 








— 
Oi 


p 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBSO099D - D3655, JANUARY 1991 — REVISED JULY 1993. 


switching characteristics over recommended ranges of supply voltage and дара, free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


Vcc 25V, 
TAs 25°C SN54ABT244 SN74ABT244 


2.1 6.1 
2.1 6.6 
1.7 5.7 


5.6 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS099D - D3655, JANUARY 1991 — REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


(see Note A) 






tpLHAPHL 
tPLZ/tpzL 
tPHZ/lPZH 








LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
ъ tw — ——» 
| 
| | | EX 
Input 1.5V 1.5 V Data Input 
OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PULSE DURATION SETUP AND HOLD TIMES 


input 3V Sumi | Зу" 
1.5V 1.5V 1.5V 1.5 V 
(see Note B) | | бу Control | | оу 
| | tPzL — — M— | 
t +» t | 
РЫН —4—0) | | tPHL РТВ |^ Ча «- 
| | — — — Мон WU p : | E 3.5 V 
1.5V aveform 1.5 V 
Output | кү Wee ста ту | | f VoL +03у B 
| | | | (see Note C) | | tPHZ 0 ж. 
tPHL -“-» СЪС tPLH om енен ПЕР | 
; . utpu €——— NY 
| ТЕЎ | xx Мон Waveform 2 | ie уон-озу ОН 
Output 5 ^ S1 at Open 5 
——— VOL (seeNoteC) 05 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 
NOTES: A. Cy includes probe and jig capacitance. 
В. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, | < 2.5 ns, t < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. | 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT245, SN74ABT245 | 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS081C — 03656, JANUARY 1991 - REVISED DECEMBER 1992 












State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT245 . . . J PACKAGE 
SN74ABT245 . . . DB, DW, OR N PACKAGE 


(TOP VIEW) 


Significantly Reduces Power Dissipation 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Vo, p (Output Ground Bounce) 
«1VatVcc = 5 V, TA = 25°C 

е High-Drive Outputs (—32-mA Іон, 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 


Chip Carriers, and Plastic and Ceramic DIPs 5М54АВТ245... FK PACKAGE 
(TOP VIEW) 





description 


These octal bus transceivers are designed for 
asynchronous communication between data 
buses. The devices transmit data from the A bus 
to the B bus or from the B bus to the A bus 
depending upon the logic level at the 
direction-control (DIR) input. The output-enable 
(OE) input can be used to disable the device so the 
buses are effectively isolated. 





To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 


The SN74ABT245 is available іп ТГ shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT245 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABT245 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE 


INPUTS 
OPERATION 


B data to A bus 


A data to B bus 
Isolation 
















EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. Copyright © 1992, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas instruments j . 
standard warranty. Production processing does not necessarily include TEXAS 
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SN54ABT245, SN74ABT245 





OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS081C - D3656, JANUARY 1991 — REVISED DECEMBER 1992 
logic symbolt | | logic diagram (positive logic) 
_ 19 
OE — 
DIR 3EN1[BA] 
RE ЗЕМ2[АВ] 
РЕМО 
2203 17 
4 16 
5 15 
6 14 
А5 БӨБЕК B5 
7 13 
A6 ara B6 
8 12 | 
А? F 21 11 B7 To 7 Other Channels 
(AB — fe oe вв 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, VOG .................................... eee ие ice БИНЕВ 2... —0.5Vto7 V. 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 V to 7 V 
Voltage applied to any output in the high state or power-off state, Vo .............. 2...... 0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT245 ............................. ЖООИ 96 mA 
| M | SN74ABT245 .............. jhe Paced ier ым ЕН Veo TA 

Input clamp current, қ (Vi < 0) ......... ШЫР Ы ОЛЫ eae eee ETT —18 mA 
Output clamp current, Іок (Мо < 0) ...................... ЖКТ УУ Г ЛҮ —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................. 0.65 W 
| DW package ........... "—— дъ 0.85 W 

| | № раскаде ................. ЖОЛГОЛОТ 1.3 W 

Storage temperature range .................................................... ирт —65°С їо 150°С 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
. implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT245, SN74ABT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS081C — D3656, JANUARY 1991 - REVISED DECEMBER 1992 





recommended operating conditions (see Note 2) 


Vcc Supply voltage 

Мн High-level input voltage 
VIL Low-level input voltage 
V| Input voltage 

Іон High-level output current 


loL Low-level output current 


At/Av Input transition rise or fall rate 





TA Operating free-air temperature 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54ABT245 | SN74ABT245 


TEST CONDITIONS UNIT 
wm TYP} мах) мм мах) мн MAX 


| --18тА -1.2 
Vcc = 4.5 V, ІОН = – З.тА 
МСС = 5 V, ІОН =- З тА | 
VOH V 
CC = 4.5 V, loH = - 24 mA 
Voc = 4.5 V, loH = — 32 mA 
Vcc = 4.5 V, IOL = 48 mA 
VOL T 
CC = 4.5 V, lo, = 64 mA 0.55 


Q Voc = 5.5 V, Control inputs 

VI = Vcc or GND | А ог В ports +100 
101 
ЕГІ 


Voc = 5.5 V, Outputs high 
кс lo = 0, А or B ports 
VI = Vcc or GND Outputs disabled 
МСС = 5.5 V, 5 Outputs enabled 
i ta inputs 
| i One input at 3.4 V, | Уа 
Асс Other inputs at ` Outputs disabled 


М| = 2.5 Vor 0.5 V Control inputs 


Т All typical values are at Voc = 5 V. | 

+ On products compliant to MIL-STD-883, Class В, this parameter does not apply. 

Š The parameters lozH and IozL include the input leakage current. 

T This data sheet limit may vary among suppliers. . 

# Not more than ойе output should be tested at a time, and the duration of the test should not exceed one second. 

ll This is the increase in supply current for each input that is at the specified T TL voltage level rather than Vcc or GND. 
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SN54ABT245, SN74ABT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


. SCBS081C - D3656, JANUARY 1991 - REVISED DECEMBER 1992. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сі = 50 pF (unless otherwise noted) (see Figure 1) 


| Tar әв-С IE 
TA = 25°C 
г, PARAMETER (INPUT) (OUTPUT) A 
| ТҮР МАХ| MIN MAX| MIN MAX | 


PLH f AorB Bor A | =o 


5.9 


ө2| 17 Аян 
1777 43 sal i765] 1 өз 




















T This data sheet limit may vary among suppliers. 
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From Output 
Under Test 


C, = 50 pF 
(see Note A) 


Input 


Input 
(see Note B) 


Output 


Output 








PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. 


o ou 


Сү includes probe and jig capacitance. 
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, Ц< 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


SN54ABT245, SN74ABT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS081C – D3656, JANUARY 1991 — REVISED DECEMBER 1992 


PARAMETER MEASUREMENT INFORMATION 


б 7У 
О Ореп 
| GND 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
tw — 
3V. 
imm Data Input 
ov 
VOLTAGE WAVEFORMS 
PULSE DURATION 
3V 
Output 
1.5 V 1.5 V 
| OV Control 
| 
{рін —€— +» pm 
| | ——— Мон Output 
| 15V | 1.5 V Wem 1 
VoL at 7 V 
| (see Note C) 
tPHL — | I«—»— tPLH | 
| Уон Output 
Waveform 2 
шы ru S1 at Open 
ст VoL (see Note C) 
VOLTAGE WAVEFORMS 





ірі н/рнІ. 
tPLZ/tpzL 
tPHZ/tPZH 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


3V 


| оу 


рі-ы 14 | 
|| tp < 


Т: | V + 0.3 V 
OL < 
шш ~= —— Vol 


| 
| 
+» 
tPZH + Ди N 


--------, УОН 
f 15v {Уон - озу 
= ОМ 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


*. AA 
2%” 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT273, 5М74АВТ273 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLEAR 


D3769, FEBRUARY 1991-REVISED DECEMBER 1992 








e State-of-the-Art ЕРІС-ПВ ™ BiCMOS Design SN54ABT273 . . . J PACKAGE 
Significantly Reduces Power Dissipation 5М74АВТ273. {е кла М PACKAGE 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Усу p (Output Ground Bounce) 
< 1 V at Усс = 5 V, Тд = 25°C 

е High-Drive Outputs (—32-mA он, 
64-mA lg, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 





DIPs 
description 
SN54ABT273 . . . FK PACKAGE 
The 'ABT273 is an 8-bit positive edge-triggered (TOP VIEW) 
D-type flip-flop with a direct clear (CLR) input. It is co 
particularly suitable for implementing buffer and Oo os 8 
storage registers, shift registers, and pattern 
generators. 


Information at the data (D) inputs meeting the 
setup time requirements is transferred to the Q 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a particular 
voltage level and is not directly related to the 
transition time of the positive-going pulse. When 
the clock (CLK) input is at either the high or low 
level, the D-input signal has no effect at the output. 





The SN74ABT273 is available іп Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT273 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABT273 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS OUTPUT 





EPIC-IIB is a trademark of Texas Instruments Incorporated. 
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DA maton urn as ын en date. Жоке олип to «Xa 

specifications per the terms of Texas Instruments standard warranty. TEXAS 
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SN54ABT273, SN74ABT273 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLEAR 


D3769, FEBRUARY 1991—REVISED DECEMBER 1992 


logic symbolt | x 
= = df 
CLR - > | 
11 
CLK > 
3 2 
4 5 
го гета го 
7 6 
3D Co зо 
8 9 
го p 4а 
13 12 
5D E so 
14 15 
во СЕ во 
17 16 
то O то 
18 19 . 
во E во 
ка symbol is in accordance with АМЗИЕЕЕ Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 
1D 2D зо. 40 50 60 70 8D 


CLK 





та 20 30 4Q 5Q ва то ЕС, 


absolute maximum ratings over operating free-air temperature range (unless otherwise повесі): 


Supply voltage range, VCC 1: Sos 4 казкала рон o bae y e ow ЕЕ ЫҚ RR RE RUE d —0.5 V to7 V 
Input voltage range, VI (see Note 1) ................................................. -0.5Vto7V 

Voltage range applied to any output in the high state or power-off state, Vo ............. = —0.5 V to 5.5 V 

Current into any output in the low state, lo: SNB4ABT273 ............................ podeis 96 mA 

| SN74ABT273 ............:........................ 128 mA 

Input clamp current, lc (Vj < 0) ............. "Dp 
Output clamp current, lox (Мо < 0) .................. —Há———— OR —50 mA 

Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.65 W ` 

| DW package ...:......................... 0.85 W 

m | N package ................................ 1.3W 
Storage temperature range ................................. eee О | —65?C to 150°C. 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings mays be exceeded if the input and output кар -current ratings аге observed. 
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SN54ABT273, SN74ABT273 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLEAR 


D3769, FEBRUARY 1991-REVISED DECEMBER 1992 





recommended operating conditions (see Note 2) 


Vcc Supply voltage ` 


VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Он High-level output current 

IOL Low-level output current 
At/Av Input transition rise or fall rate 





TA Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS 


Voc = 4.5 У, |-18mA 
ҮСС = 4.5 М, ІОН = –З тА 


Voo=5V, loH- amA Раг = 
Voo=45¥, Понс-гапа — ee 
усо=&5% Поне 22" т с 


Vcc =5.5V, 10-0 Outputs high soe 


Vcc =5.5V, One input at 3.4 V, 
Other inputs at Vcc or GND 


ТА = values are at Voc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

9 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

1l This data sheet limit may vary among suppliers. | 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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OCTAL EDGE-TRIGGERED D-TYPE FLIP- FLOPS 
WITH CLEAR 


D3769, FEBRUARY 1991-REVISED DECEMBER 1992 


timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) (see Figure 1) 
Vcc 25V, 
Т; 225°C | SNS4ABT273 SN74ABT273 


| CLK high or low 
tw Pulse duration — 
CLR ow 


сок Clock frequency 000000000000) сок Clock frequency 000000000000) frequency 
Data high 
Data high or low m 51. 















tsu _ Setup time before CLKT 













th Hold time after CLKT 
T This data sheet limit may vary among suppliers. 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF е otherwise sisal (see Figure 1) 


FROM Lt pibe SN54ABT273 | SN74ABT273 | 
(INPUT) ій = TA 
150| 0  150| MHz 


ARMS MENOR (EK така [MHz | 
а 

ыж | 8 ва 

| | aun |) а |ы» өй E. 











PARAMETER 
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SN54ABT273, SN74ABT273 


OCTAL SUGEIMIMGEHEH D-TYPE FLIP-FLOPS 


WITH CLEAR 


D3769, FEBRUARY 1991—REVISED DECEMBER 1992 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 









š tw —  — 
| 
| | 3V 
Input 1.5 V 1.5 V 
0 V 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input “ы 
(зее Мо!е В) 1.5 V 


Output. 


VOH 
1.5 V 


——— VOL 


Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. Cy includes probe and jig capacitance. 


B. All input pulses are supplied by generators having the following characteristics: PRR x 10 MHz, Zo = 50 О, tr 


tPLH/tPHL 
tPLZ/tpzL 
tPHZ/tPZH 





3V 
Timing Input 
оу 
| 3V 
Data Input 1.5 V 1.5 V 
0У 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
Output 1.5 V 
Control | | : су 
tPZL -» wa | * 
Waveform 1 | 15V | | шар 
61 аі7У | | VoL + 0.3 V VoL 
(see Note C) t 
'PZH + Pii d a 
Output | | 
Waveform 2 m Vou 0.3 v ОН 
S1 at Open > 
(see Note С) | =0V 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


< 2.5 ns, tf < 2.5 ns. 


C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms | 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCBS155 - D3661, JANUARY 1991 — REVISED JULY 1993 





ө State-of-the-Art EPIC-IIB™ BiCMOS Design | 5М54АВТ373..../ PACKAGE 
SN74ABT373... DB, DW, OR N PACKAGE 


(TOP VIEW) 


Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

ө Typical Vo, p (Output Ground Bounce) 
< 1 V at Усс = 5 V, Ta = 25°C 

е High-Drive Outputs (—32-mA Іон, 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic DIPs 





description 
The eight latches of the ’ABT373 are transparent SN54ABT373 ... FK PACKAGE 
D-type latches. While the latch-enable (LE) input (TOP VIEW) 
is high, the Q outputs will follow the data (D) inputs. a gjy 8 с 


When the latch enable is taken low, the О outputs 
are latched at the logic levels set up at the D 
inputs. 


A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high ог low logic levels) or a 

high-impedance state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without need for interface or pullup 
components. | 





- The output-enable (OE) input does not affect the internal operations of the latches. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Voc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT373 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT373 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74ABT373 is characterized for operation from —40?C to 85°C. 


FUNCTION TABLE = 
(each latch) 


INPUTS OUTPUT 
LE Q 





H 

L 
Qo 

Z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 
Copyright © 1993, Texas Instruments Incorporated 


PRODUCTION DATA information is current as of publication date. è : j 
Whey conform Е гука рег en of Texas ааа 1 

standard warranty. Production processing does not necessarily include 

testing of all parameters. | I | EXAS 
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| SN54ABT373, SN74ABT373 | 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCBS155 — D3661, JANUARY 1991 - REVISED JULY 1993 





logic symbolt | | | logic diagram (positive logic) 
— 
OE > 
11 
LE 
3 2 
1D ‘DY 10 
4 | 5 | 
го — 20 
7 6 
зо с 30 
8 9 
4D ae 40 
13 12 | 
вр шы so 
14 15 . 
вр De во 
17 16 
То Seven Other Channels 
во po во 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air éeinperaturd: range (unless otherwise noted)t 


Supply voltage range, Мосс .................. eee ge aes he ieee ыз тазы я -0. 5Vto7V 
Input voltage range, Vj (see Note 1) .........:................................... РР —0.5 Vto 7 V 
Voltage range applied to any output in the high s state or power-off state, Мо ......:...... -0.5Vto 55V 
Current into any output іп the low state, 10: SN54ABT373 ........................ Vat dr. алдау 96 mA 
SN74ABT373 ............ ыла eio esM Тенкебен 128 mA 

Input clamp euren (Ир D) 226 Las oppi ss атыр SET et MdL EE ИР -18 mA 
Output clamp current, lok (Мо < 0) .......... — rrr —50 mA 
Maximum power dissipation at TA = 55°C (in still air; DB package ............................. 0.65 ММ 
| DW package сие тъ e а ақы» 0.85 W 

| N package ................................ 1.3 W 

Storage temperature range оао ау о а АН е к ӨРЕ pa —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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_ SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCBS155 - D3661, JANUARY 1991 — REVISED JULY 1993 





recommended operating conditions (see Note 2) 


SN54ABT373 | SN74ABT373 
MN MAX| MN МАХ] OT 


Voc Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage. 

Іон High-level output current 

loL Low-level output current 
At/Av Input transition rise or fall rate 





ТА Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS 


VIK Voc = 4.5 У, | = –18 тА 
V 


сё 
СС "СОН 
23 

2 
Woc=55¥, Vo=55V  [outputshign | s| s| 


Vcc = 5.5 №, lo=0, 





Vi = Voc or GND 





Outputs disabled 


Voc = 5.5 У, Опе input at 3.4 V, 15 
Other inputs at Voc or GND | 
М| = 2.5 V or 0.5 V 3 
МО = 2.5 V ог 0.5 V 


T All typical values are а Vcc = 5 V. | 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ This data sheet limit may vary among suppliers. | 

1l Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT373, SN74ABT373 | 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCBS155 - D3661, JANUARY 1991 - REVISED JULY 1993 . 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 






‘Pulse duration, LE high 






Je 
t Setup time, data before ГЕ} . 
ҖЕ... Low 





Hold time, чаш after LEL High or low 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сі = 50 pF (unless otherwise поо) (see Figure 1) 


Tan 25°C "med 
' FROM TO SN54ABT373 | SN74ABT373 
Ta = 25°C 
PARAMETER (INPUT) (OUTPUT) "EE 


ше ишин: 
а Б x 
е ры 2 


4$ — e| 2 7| 












2.7 6.7 
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SN54ABT373, SN74ABT373 


OCTAL TRANSPARENT D-TYPE LATCHES 


WITH 3-STATE OUTPUTS 


SCBS155 — 03661, JANUARY 1991 — REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 









OAD CIRCUIT FOR OUTPUTS 
š tw —Àh 
i |. 
| | 3V 
Input 1.5 V 1.5 V 
oV 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input on 
(see Note B) 1.5V 15У ov 


Output 


VOH 
1.5 V 


Ses NOE 


Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Cy includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
Slat7 V 
(see Note C) 


Output 
Waveform 2 
S1 at Open 
(see Note C) 


tPLH/tPHL 


ірі 7/р21 
tpHZ/tPZH 





1.5 V 
|v— — ———— оу 
| | | 
| | tsu | th | 
N| | 3V 
X15V 1.5 V 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
| | 0v 
Ра»  M— | | 
| | tPLZ > < 
| | 3.5 V 
| 15V | A EN 
OL +U. 
| | ката OL 
| ItPHz M (6 
tpzH P  Фб | 
Vs. Хуон-озу “OH 
| 15V VoH - 0.3 V 
à =OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 20 = 50 О, {ү < 2.5 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT374, SN74ABT374 
. OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
... WITH 3-STATE OUTPUTS 


SCBS111C – D3770, FEBRUARY 1991 — REVISED JULY 1993 






ө State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT374 ... J PACKAGE 
SN74ABT374 ... DB, DW, OR М PACKAGE 


| (TOP VIEW) 


Significantly Reduces Power Dissipation 


. © Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

ө Typical Мо p (Output Ground Bounce) 
< 1 V at Усс = 5 V, ТА = 25°C 

е High-Drive Outputs (-32-тА Ion, 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic DIPs 





description 


These 8-bit flip-flops feature 3-state outputs 5М54АВТ374... FK PACKAGE 
designed specifically for driving highly capacitive (IOP VIEW) 

or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


The eight flip-flops of the ’ABT374 аге 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the Q outputs 
are set to the logic levels that were set up at the 
data (D) inputs. 





A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or a high-impedance state. In 
the high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance 
state and the increased drive provide the capability to drive bus lines without need for interface or pullup 
components. The output-enable (OE) input does not affect internal operations of the latch. Old data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 


. To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT374 is available іп Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT374 is characterized for operation over the full military temperature range of — 55°C to 125°C. The 
SN74ABT374 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS OUTPUT 





EPIC-IIB is a trademark of Texas Instruments Incorporated. 


Products conform to specifications per the terms of Texas Instruments 
Standard warranty. Production processing does not necessarily include 
testing of all parameters. 


PRODUCTION DATA information is current as of publication date. Б; Copyright © 1993, Texas Instruments Incorporated 
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| SN54ABT374, SN74ABT374 j 
OCTAL EDGE-TRIGGERED D-TYPE FLIP- FLOPS 
WITH 3-STATE OUTPUTS ` 


SCBS111C – D3770, FEBRUARY 1991 — REVISED JULY 1993 





logic symbolt . logic diagram (positive logic) 
(o | 
11 
CLK 
3 2 
1D ip tQ 
4 5 
2D ЕКЕНИН 20 
7 | 6 
зр. DON зо 
8 | 9 
aD A sa 
13 12 
14 15 ` To Seven Other Channels 
17 
7D ЖИНИНЕ 479 
1 у, 
вр — ГЕ 5 ва 


T This symbol is іп accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


Supply voltage range, Voc ...................... eumd tud УК ЛУО ГТ —0.5 Vto 7 V 

Input voltage range, Vj (see Note 1) ..... ККК КОЛО ОГ ааа d earn —0.5 Vto 7 V 

Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 

Current into any output in the low state, lo: SN54ABT374 .................................... 96 mA 

SNZ4AB13/24.. 22 qu tal NS dee Келі 128 mA 

Input clamp current, цк (Vj < 0) ............................. ТООЛ ЕТТЕ —18 mA 

Outpüt.clamp current, lok VO <O) елена арысы та qu ete x RARE Iani hr ER P x a —50 mA 
Maximum power dissipation at TA = 95°C (in still air); DB package ............ лезиите 0.65 ММ. 

| DW package ................. "m 0.85 W 

: | ШЕ N package за ақы е ер ы ұланын 1.3 W 

_ Storage temperature range ................. ананы LUE ML DINE ME CI -65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional ọperation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 





4% TEXAS 


INSTRUMENTS 


2—50 : POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 


SN54ABT374, SN74ABT374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCBS111C — D3770, FEBRUARY 1991 — REVISED JULY 1993 





recommended operating conditions (see Note 2) 


SN54ABT374 | SN74ABT374 
LN UU NE A 


VCC Supply voltage 
Мн High-level input voltage 
VIL Low-level input voltage 


| 45 55 

NE NEL 
| ИНЕТ ШЫ 
Vi Input voltage | сс] v ` 
| — 2 mA 

48 

| 5| 

| -55 125| - 


V 
V 


Іон High-level output current 


IOL ‘Low-level output current 


At/Av Input transition rise or fall rate | Outputs enabled 


ТА Operating free-air temperature : 





NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| Ta= 25°C SN54ABT374 | SN74ABT374 
PARAMETER TEST CONDITIONS 


Voc = 45У, |--18тА a2] | -2|] 12 | 
шс БМ m p25 |25 | 
Он =-3 тА = sss 

a 

metam 

73 ааваа 
ШИШЕ 
[3€ 
=o] S 1 ЕГ: 
0 
| 
PE Veco ene Е | 


МСС = 5.5 М, Опе input at 3.4 V, 
Other inputs at Мсс ог GND 


+4 
09 
-109 


БЕЙ 
d A 
px 
ЕСЕН 
анык” 
[np | 
ЕСГ 
НА | 
[OMA | 
mA 
50| wA | 
зо| mA | 
"PME 
Tz 
Er 


М| + 2.5 Vor 0.5 V 
Vo = 2.5 М ог 0.5 V 


ТАН = values are at Vcc = 5 V. 
Lon products compliant to MIL-STD-883, Class B, this parameter does not apply. 
Š This data sheet limit may vary among suppliers. 
‘I Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT374, SN74ABT374- | 


OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
“WITH 3-STATE OUTPUTS | 


SCBS111C — D3770, FEBRUARY 1991 — REVISED JULY 199 





timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) | | 
МСС 25V, | 
EN | TA = 25°C SN54ABT374 
коск Clock frequency | t 0  150| 0 150 
ts 


| | Data high | 
u Setup time before CLKT 

Т. 
| th Hold time after CLKT Data high or low 


T This data sheet limit may vary among suppliers. | 










switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, < 50 pF (unless otherwise noted) (see Figure 1) | 


| Vcc=5V — |SN54ABT374 | SN74ABT374 
т. 
| To 
= = 


— 721 x 
2 82 47| 08  57| 
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` NOTES: А. 


SN54ABT374, SN74ABT374 


OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 


WITH 3-STATE OUTPUTS 


SCBS111C - D3770, FEBRUARY 1991 - REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 






LOAD CIRCUIT FOR OUTPUTS 





: tw — ——»i 
| 
| | 3V 
Input 1.5 V 1.5 V 
ov 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input i 
(see Note B) 1.5 V 


Output 


VOH 
1.5 V 


==> VOL 


Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


CL includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
61 а47У 
(вее Мо!е С) 


Output 
Waveform 2 
$1 at Open 
(see Note C) 





tPLH/tPHL 
tPLZ/tpzL 
tPHZ/tPZH 


3V 
оу 
зу 
1.5 М 15V 
: OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
| — | OV 
tPZL—» 14 | 
ЕЕ tpLz — < | 
| | 3.5 V 
| 15V | И. T 
OL + 
| | аы OL 
| ptPHz M 6 
tPZH > (6 | | 
| 1 55 МОН 
И Е X Vou - 0.3 V 
: =OV 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT377, SN74ABT377 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 


SCBS156A ~ D3771, FEBRUARY 1991 – REVISED JULY 1993 





€ State-of-the-Art EP/IC-IIB™ BiCMOS Design SN54ABT377 . . . J PACKAGE 
Significantly Reduces Power Dissipation SN74ABT377 . . сораи N PACKAGE 

е Latch-Up Performance Exceeds 500 mA . 

Per JEDEC Standard JESD-17 

ө Typical Мо р (Output Ground Bounce) 
<1 Vat Vcc = 5 V, TA = 25°C 

e High-Drive Outputs (—32-mA Іон, 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic DIPs 





description 
The 'ABT377 is a 8-bit positive-edge-triggered SN54ABT377 . . . FK PACKAGE 
D-type flip-flop with a clock (CLK) input. It is Е (ТОР VIEW) 


particularly suitable for implementing buffer and 
storage registers, shift registers, and pattern 
generators. 


Data (D) input information that meets the setup 
time requirements is transferred to the Q outputs 
on the positive-going edge of the clock pulse if the 
common clock-enable (СЕКЕМ) input is low. Clock 
triggering occurs at a particular voltage level and 
is not directly related to the transition time of the 
positive-going pulse. When the buffered clock 
(CLK) input is at either the high or low level, the D 
input signal has no effect at the output. The circuits 
are designed to prevent false ааа Бу 
transitions а! CLKEN. 











The SN74ABT377 is available in Tl's shrink small-outline package (DB), which provides the same |/О pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT377 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74ABT377 is characterized for operation from —40?C to 85°C. 


FUNCTION TABLE 
(each flip-flop) : 


INPUTS 
CLKEN CLK D 





. EPIC-IIB is a trademark of Texas Instrurnents Incorporated. 


Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
. testing of all parameters. 


PRODUCTION DATA information is current as of publication date. li Copyright О 1993, Texas Instruments Incorporated 
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SN54ABT377, SN74ABT377 
OCTAL EDGE-TRIGGERED D-TYPE FLIP- FLOPS 
WITH CLOCK ENABLE 


SCBS156A — D3771, FEBRUARY 1991 — REVISED JULY 1993 


logic symbolt 
1 
CLKEN 

11 

CLK 
3 2 

1D 10 
4 5 

2D га 
7 6 

3D 3Q 
8 229 | 

4р — > 40. 

5D 1-50 
14 

6D s 60 
17 

7D s 79 
1 

во -18 ва. 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 
CLK 
CLKEN 


1D 





To Seven Other Channels 
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SN54ABT377, SN74ABT377 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 


SCBS156A — D3771, FEBRUARY 1991 — REVISED JULY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise поїеа)ї 


Supply vollage range, Мас xs руло ноа аан ЕРДА ЬЕ —0.5Vto7 V 
Input voltage range, V; (see Note 1) ....... "PI —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT377 .................................... 96 mA 
SNZAABTOSZY мала kespon i pk uku аты 128 mA 

Input. clamp current. Ie (Vp « 0) cius tex жерав xk бавна bee cr Маза тақа КЫЗ —18 mA 
Output clamp current, ок МО € 0) es vu da wa sse tien secre оваа TET a diede Аы = —50 mA 
Maximum poner dissipation at TA = 55°C (in still air): DB package ............................. 0.65 W 
DW: package: cos ысымы танде A HER 0.85 W 

N:DacKag8 ези habe ot agitate eae teas es 1.3 W 

Storage temperature: range: «2e our ни кичик ив tes cates Би a ees ұй A EN PE -659С to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 














COEM 771. == == ы. 
Ун Hg 424. 
че E 
| 
ВВК ‚ш s s 1. 
о. Сончвийориати У 
rumu 
[TA Operating невсмаетевие [55 79 


ae 2: Unused or floating inputs must be held high or low. 
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„ SN54ABT377, SN74ABT377 | 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE _. | 


5СВ5156А- D3771, FEBRUARY 1991 — REVISED JULY 1993 ` 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) Е | | 
| TA = 25°C SN54ABT377 | SN74ABT377 
| PARAMETER TEST CONDITIONS 


MIN ТҮРІ МАХ 














UNIT 






V 


| 
~i 
N 

1 
-+ 
N 


Voc = 4.5 У, |--18тА 


ECT EK 
| Voc 245V, loH--32mA 
БЕКЕН 
БЕСШ 





O 
сл 
сл 
Ë 


VoG=45V, lor =64mA оа 
Voc = 5.5 №, М = Усс or GND +1 
De e 

Vi = Voc or GND P 


mA 


IK 2 

OH 
Moo 245V. 101-48 тА Пан ss 

VOL 

CC 

қ 


i го 
w | сл 
го j с A 
= сл сл H- "i 
m © © = № 
= = 
B d 


O 
о 


> 
О 
O 
ша 
= 
(л 


| 
Voc = 5.5 У, One input at 3.4 V, 
Other inputs at Voc or GND 


T All typical values are at Voc = 5 V. - 

+ On products compliant to MIL-STD-883, Class В, this parameter does not apply. | i 

Š Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


| 





timing requirements over recommended ranges of supply voltage and operating free-air- 


temperature (unless otherwise noted) | 
VCC 75V. | SN54ABT377 | SN74ABT377 
TA 225 C UNIT 
folock Clock frequency | | | 









o 
-— 
сл 
© 
© 
— 
сл 
© 
© 
Р 9 
сл 
© 
< 
па 
м 









| 





| 


Setup time before CLKT 
а U лн CLKEN high or low 3 
| | Data high or low 1.84 
Hold time after CLKT 


CLKEN high or low 









| th 


# This data sheet limit may vary among suppliers. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, С; = 50 pF (unless otherwise noted) (see Figure 1) | 


| |. TO ее SN54ABT377 | SN74ABT377 
PARAMETER (OUTPUT) A | UNIT 
Q 


MN T | 
ірін i | 22 45 6 22 65 | 
31 53 68| 2 76| 31 73 





FROM 
(INPUT) 








с 
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SN54ABT377, SN74ABT377 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 


SCBS156A — D3771, FEBRUARY 1991 — REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 






о 7V 
O 
From Output open 
Under Test GND 
tPLH/tPHL 
CL = 50 pF tPLZ/tPZL 
(see Note A) tpHz/tpzH 
LOAD CIRCUIT FOR OUTPUTS 
-------- 3V 
Timing Input BENED CENINN 
|-—————— оу 
a tu pE | 
| | | t "t t é 
| | зу Шы " | 
Input | | 3V 
У add | Data Input 15V 1.5 V 
оу oV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
1.5 V 1.5 V 1.5 V 
(see Note B) | оу Control | | оу 
| | э | tPZL—» — M— | | 
tPLH hm | tPHL | | tois ы “- 
NOH uu ee | | | 3.5 V 
| 1.5 V aveform 1.5 V 
Output | / 15V | ` | | SI at7V | | VoL*03V , 
| шев VOL (see Note C) | | tPHz -» 4 Ө 
tPHL —— 4 ы | tPLH tPZH — РЫ 
Ошрш X | 


| | Уон Waveform 2 Уон- -0.3 V VOH 
Output 1.5 V 1.5 V $1 at Open 1.5 V Ө 


——— VOL . ‘(see Note C) 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. С) includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


D3722, FEBRUARY 1991 — REVISED MARCH 1993 







State-of-the-Art EP/C-IIB™ BiCMOS Design SN54ABT533 . . . J PACKAGE 


Significantly Reduces Power Dissipation SN74ABT533 . ae ene N PACKAGE 


® Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

ө Typical Voi p (Output Ground Bounce) 
«1VatVcc = 5 V, TA = 25°C 

е High-Drive Outputs (-32-тА Іон, 
64-mA lg, ) | 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 





DIPs 
description SN54ABT533 . . . FK PACKAGE 
| | (TOP VIEW) 
The ‘ABT533 is an 8-bit transparent D-type latch 
with 3-state outputs designed specifically for о1о |9 olg 
T T со 


driving highly capacitive or relatively low- 
impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 


When the latch-enable (LE) input is high, the Q 
outputs follow the complements of the data (D) 
inputs. When LE is taken low, the Q outputs are 
latched at the inverse of the levels set up at the D 
inputs. The 'ABT533 provides inverted data at its 
outputs. | 





A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT533 is available in Tl's shrink small-outline package (DB), which provides the same /О pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT533 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74ABT533 is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D-TYPE 


WITH 3-STATE OUTPUTS ` 


D3722, FEBRUARY 1991 - REVISED MARCH 1993 


logic symbolt 

1 
OE = 

11 
LE 

3 
1D 

4 
2D 

7 
3D 

8 
4D 

13 
5D 

14 
6D — 
_ 17 
7D 

18 
вр — 


V/V VV V V V v yY 


| = 
UJ 

u ° 
< 


‘LATCHES 


FUNCTION TABLE 
(each latch) | 





logic diagram (positive logic) 





zt 
OE 


EET 
LE 2 


T This symbol is іп accordance with ANSI/IEEE Std 91-1984 


and ІЕС Publication 617-12. 


2 _ 
10 3 
2710 1D 
20 
6 _ 
3 
уа 
12 20 -4 
5Q 
15 >“ 
69 
í _ 
7 
19 79 TN. 
80 
ар -8 
sp 13 
ep —4— 
17 
7D - 
вр 18 


> 


m 
nl 
у-у 


ERR 


o9 


| в 
as 
wy 


12 


15 .. 


16 


19 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


D3722, FEBRUARY 1991 — REVISED MARCH 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voliage range, Мост «xe vx eR su Sana ынан aded a Pa EN WR Ad алара —0.5Vto7V 
Input voltage range, VI (see Note 1)............... nae esu РЕТТЕ —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............... —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT533 .................................... 96 mA 
| SN74AB TOSS tak coat or Ea B cdam eti vis der 128 mA 

Input clamp current, цк (М|<0).................................... ee ee agde et —18 mA 
Output clamp current, lok (Мо «0) ........................................................ —50 mA 
Maximum power dissipation at TA = 55°C (in still air; DB package ........ MT 0.65 W 
DW package; ы аласыны T EA FS Ms 0.85 W 

М.раскаде с: анына epee eee ges 1.3 W 

Storage temperature range ........................................................ —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


С бирріу мойаде 













УС 
| 


NOTE 2: Unused or floating inputs must be held high or low. 





PRODUCT PREVIEW information concerns products in the formative or " А 
design phase of development. Characteristic data and other I 
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 SN54ABT533, SN74ABT533 _. 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


D3722, FEBRUARY 1991 — REVISED MARCH 1993 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54ABT533 SN74ABT533 
PARAMETER TEST CONDITIONS 
ын Te нях] ын мах 


Voos45v, h=-I8mA 


ук] 
Voc =45V,_IOH=-3mA [25 — 
| Усс-5МУ Ююн--ЗтА | БЕСІНЕН 
Үсс-4.5М, Іон = –24 тА E 
Voc = 4.5 М, Іон--32тА 
ra — 
LO dl 
[ юн | 


















Voc =45V, IOL = 48mA 

Усс<45М lop -64 тА 

Voc =5.5V, Vis Уссог GND 
lozH Voc + 5.5 V, Уо-27У 


a ` . . . 
` ` ` ` ` 
М 


. m 
Es 
. 





















Vcc = 5.5 V, 
VI 


lo = 0, 
= Vcc or GND 












lOZL Voc=5.5V, Vo=0.5 V 
| li |Усс-0 | MorVos45V 
БЕС ДШ Үсс-5.5М, Уо-25У -50 -140 -180|2250 
| Oupusmgn | — i 20| 
_[oupuscicabied | 08 250] 
Other inputs at Voc or GND — 
+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 
§ This data sheet limit may vary among suppliers. 
1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 


ICEX Voc =5.5V, Vo-55V Outputs high Pe 
Vcc = 5.5 V, One input at 3.4 V, Outputs disable d 
T All m values are at = 5 V. к 
_# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


tw Pulse duration, LE high 
tsu Setup time, data before ГЕ} High or low 
th Hold time, data after LEJ — Highorlow | 158000 










PRODUCT PREVIEW information concerns products in the formative or 





design phase of development. Characteristic data and. other 
specifications are design goals. Texas Instruments reserves the right to 
' change or discontinue these products without notice. . OM EXAS 
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OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) 


FROM то SN54ABT533 | SN74ABT533 
Ta = 25°C 
PARAMETER (INPUT) (OUTPUT) A UNIT 
шы Түр МАС мн WAX | юн MAX 


| 
З. 4. 6.3 
1 
2 
2 


9 42 
е P 

7 49 ТОТ. 

6 37 48| 167 5. 

8 54 2 |272. 


















PRODUCT PREVIEW information concerns products in the formative or —— M 
sped phase “ қағатын. леса даа = cpa І, 
8 cations are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. i I | EXAS 
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SN54ABT533, SN74ABT533 | 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


D3722, FEBRUARY 1991 — REVISED MARCH 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
.(see Note A) 









LOAD CIRCUIT FOR OUTPUTS 
ета 

| 

| | 3V 
Input 1.5V 1.5У 
OV 
VOLTAGE WAVEFORMS 
` PULSE DURATION 
Input nd 


(see Note B) 


Output 


VOH 
1.5 V 


------- VOL 
VOLTAGE WAVEFORMS | 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 


NOTES: А. Сү includes probe and jig capacitance. 


Timing Input 


Data Input 


Output. 


Contro! 


Output 
Waveform 1 
S123t7V 


(see Note C) 


Output 
Waveform 2 
$1 at Open 
(see Note C) 





іріндірні. 
tPLZ/tPzL 
tPHZ/tPZH 


3V 
OV 
! 3V 
1.5 V 1.5 V | 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
1.5 V 
| | оу 
tPZL—»  M— | КА 
l liez e 
"I. | 3.5 V 
| МУ | | jt 
. | OL + 9. 
| радара 
| |tpHz > < 
Фан > Є | r 
| VoH 
| Jf 15v қ Уон-0 -озу 
= 0V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 


p C. 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT534, SN74ABT534 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 





WITH 3-STATE OUTPUTS 
D3773, FEBRUARY 1991 — REVISED JULY 1993 
ө State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT534. . . J PACKAGE 
Significantly Reduces Power Dissipation 5М74АВТ534. борик) М PACKAGE 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

ө Typical Vo; p (Output Ground Bounce) 
<1 V at Vcc = 5 V, TA = 25°C | 

ө High-Drive Outputs (-32-mA lon: 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 





DIPs 
description SN54ABT534 . .. FK PACKAGE 
The 'ABT534 is an 8-bit flip-flop with 3-state HOP SEND 
outputs designed specifically for driving highly aloja olg 
capacitive or relatively low-impedance loads. It is кайан елш 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 2D 
working registers. | 2Q 
3Q 
The eight flip-flops of the ’ABT534 are 3D 
edge-triggered D-type flip-flops. On the positive 4D 


transition of the clock, the Q outputs will be set to 
the complement of the logic levels that were set up 
at the data (D) inputs. The 'ABT534 provides 
inverted data at its outputs. 





A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 

-or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


The output-enable (OE) input does not affect the internal n of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT534 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT534 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABTS34 i is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
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 SN54ABT534, 5М74АВТ534 


OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 


WITH 3-STATE OUTPUTS 
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SN54ABT534, SN74ABT534 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
| WITH 3-STATE OUTPUTS 


D3773, FEBRUARY 1991 - REVISED JULY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCG ................................ eee ГЛ С —0.5 Vto 7 V 
Input voltage range, Vj (see Note 1)................................................... —0.5 V to7V 
Voltage range applied to any output in the high state or power-off state, Vo ............... —0.5 V to 5.5 V 
Current into any output in the low state, 10: SNB4ABT534 .................................... 96 mA 
: SNZ4ABT5 JA ао о аон ан іа» 128 тА 

input clamp current еге Оуена оов ано рал вон рна а ЕЖ Kad px —18 mA 
Output clamp current, Іок VO < 0) iesu Loeb get rx Run тат ііі bs bee ort a -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.65 W 
DW package ............................. 0.85 W 

N package: „хазон ре нса х 1.3 W 

Storage temperature range ........................................................ —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Vcc Supply voltage 
МІН High-level input voltage 


VL Low-level input voltage ° 


Vi Input voltage 
loH High-level output current b 


IOL Low-level output current 


At/Av input transition rise or fall rate | Outputs enabled 





TA Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 
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' design phase of development. Characteristic data and other Í | 
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. electrical characteristics over recommended operating free-air temperature range (unless 
. otherwise noted) 


PARAMETER TEST CONDITIONS 


Voc = 4.5 У, l| 2-18 тА 


[ VK — | 
Vcc = 4.5 V, Іон = -3mA | 
сс БУ, loH=-3mA 
| 
— 
он 






UNIT 





Си сто Мамо | 


Outputs high 
са N [Ouputsiow — 
| Мусс or GND - Outputs low 
Outputs disabled 













Vcc = 5.5 V, One input at 3.4 V, 
Other Е at Vcc ог GND 


| All m values are at vm 5 V. 
+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 

Š Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

T This data sheet limit may vary among suppliers. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 





Асс? 





timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) 
Усс = 5 ү, 
es 25°с | SN54ABT534 SN74ABT534 EM 
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SN54ABT534, SN74ABT534 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D3773, FEBRUARY 1991 - REVISED JULY 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) 


Усс-5У SN54ABT534 
Ta = 25°C 
(OUTPUT) 


Мы ТҮР МАХ] МН МАХ. 
125 175 P 
6 45 


2. 6.1T 
3.4 5.5 6.7 


1 24 5.21 
= 4 581 26 


23 38 58|" 





T This data sheet limit may vary among suppliers. 
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PARAMETER MEASUREMENT INFORMATION 


| From Output 
Under Test 


CL = 50 pF 
(see Note A) 








LOAD CIRCUIT FOR OUTPUTS 
| i tw —— 
|| 
| | 3V 
input 1.5 V 1.5 V 
0У 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input 15V did | 
(see Note B) | : ov 


| e 
t 
ТРОН qe | PHL f 
——— Мон 
| 1.5V | 1.5 V 
— V 
' | OL 


VOH 
1.5V 


——— VoL 


Output 


Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. СІ includes probe and jig capacitance. 


Timing Input 


іріндірні. 
ірі 7/р21. 
tPHZ/tPZH 





Data Input 
VOLTAGE WAVEFORMS 
` SETUP AND HOLD TIMES 
Output | = ди 
ЕЕЕ X 1.5 V 
Ра Ы  M— | 
| | tpLz В 4 
Output | ў | | 3.5 V 
Waveform 1 | N 1.5 V E | 
 Slat7 V | VoL + 0.3 V VoL 
see Note C 
ee | арн 0 |4. 
| 1р2н Э < 
Output | ARS VoH 
Waveform 2 | 15V Мон - 0.3 V 
S1 at Open ? < 
_ (see Note С) =OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. ` 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. | 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 





4% ТЕХА6 
INSTRUMENTS 


2-72 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54ABT540, SN74ABT540 
OCTALS BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3774, FEBRUARY 1991 — REVISED OCTOBER 1992 








State-of-the-Art EPIC-IIB™ BiCMOS Design SN54ABT540 ... J PACKAGE 


Significantly Reduces Power Dissipation SN74ABTS40 . Gon vin N PACKAGE 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
<1 V at Vcc = 5 V, TA = 25°C 

е High-Drive Outputs (-32-тА Іон, 
64-mA loj ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 





Small-Outline (SSOP) Packages, Ceramic SN54ABT540 . . . FK PACKAGE 
Chip Carriers, and Plastic and Ceramic (TOP VIEW) 
DIPs 


description 


The 'ABT540 octal buffers and line drivers are 
ideal for driving bus lines or buffer memory 
address registers. The device features inputs and 
outputs on opposite sides of the package that 
facilitate printed-circuit-board layout. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 





‚ To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT540 is available іп ТГ shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT540 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABT540 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS 


OE1 А 

Шош ~~ LX. U 
L L H 
H X X 
X н X | 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT540, SN74ABT540 
OCTALS BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3774, FEBRUARY 1991 - REVISED OCTOBER 1992 





logic symbolit - d logic diagram (positive logic). 
ОЕТ -1 
с А 
| OE2 
кан ДЫ 
| | A1 y 
м = L LP — vi 
А4 Š MEE 2 Y4 | To Seven Other Channels 
AS — К. |Р — YS 
А? — NEHME - — Yr 
AB — гра T ve 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-alr аы гапае (unless otherwise noted) 


Supply voltage range, VCG ...................... Fe renee ТАРО 2.......... -0.5 Vto7 V 
Input voltage range, Vj (see Note 1)............... OE йы Ба CN Pr —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Уо D —0.5Vto5.5V . 
Current into any output in the low state, lo: SN54ABT540 ..... Wishes e а ына ka 96 mA 
SN74ABT540 .............................. eee 128 mA 
Input clamp current, цк (Vj < 0) .......... акварели а does Os erate ee Sade ieee қалы асарын SOMA 
Outputclamp current, lek (Vo € 0): омметр Ее a реве евра ТРУНЕ -50 тА 
Махітит power dissipation at TA = 55°С (іп still a DB package" „хх. 2..2» Марта ЕБ ЫЗ 0.65 W 
| DW package ............ 2415284 AU РОТ 0.85 W 
uu N'package «eec ex Re re РА 1.3 W 
Storage temperature range ....................... —— ана ао н Е —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The npu and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


а оноло 
F 
ЕТ еее еее санат 


| NOTE 2: Unused or floating inputs must be held high or-low. 


SN54ABT540 | SN74ABT540 
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SN54ABT540, SN74ABT540 
OCTALS BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3774, FEBRUARY 1991 — REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | | 
TA = 25°C SN54ABT540 | SN74ABT540 
PARAMETER TEST CONDITIONS 
| мн тур? МАХ] ММ МАХ) 
weg =e БЕ т o 
о ы, ко 


= 2.5 
= 3 
= 2 

2t 








= 4.5 V, loH = 
V — - 
ӨН VCC=45V, lOH = — 24 mA 
a m NM == 
ТРГ т — 
vec -ssv- S se — T 
sasha s; ae: 
КТЕН ОТТ a — ; 







V = 
oL [усс-45%  loLSG4mA Ost 


+ 
5 
-5 
| lt |Мсс-0  МоУо<4У O + < 
Voc = 5.5 V, МО =5.5V 50 |5 
| ios ë | МСС = 5.5 V, Vo =2.5V Kis 

1 25 
25 

я 
0.0 

1 


Outputs disabled 0.5 





One input at 3.4 V, 


Other inputs at Outputs disabled 


Vcc ог GND Control inputs 
V| 22.5 V or 0.5 V | | 3 
МО = 2.5 V or 0.5 V 
T All typical values аге at Vcc =5 V. — 
tOn products compliant to MIL-STD-883, Class B, this parameter does not apply. 
9 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


: 
0 
0 
0 
0 
0 
0 

5 
5 

5 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, < 50 pF (unless otherwise noted) (see Figure 1) 


Vcc = 5 V, 
FROM ` TO SN54ABT540 | SN74ABT540 
TA = 25°C 
PARAMETER (INPUT) (OUTPUT) A UNIT 
| MIN ТҮР MAX| MIN МАХ) мн MAX 






IN 
‚2 3.4 4.9 
‚2 3 4.4 


ё 
tPZH + He 
tPZL | | 
O= o 
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PARAMETER MEASUREMENT INFORMATION 


From Oütput 
Under Test 


Сі <50 pF 
(see Note A) 








LOAD CIRCUIT FOR OUTPUTS 
м tw — —» 
| 
| | зу 
Input 15V 15V 
| оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
(see Note B) | | оу 
ЮАР PSS 
ірін 5 | | PHL 
| `! ——— Мон 
Output | 15V | - 15V 
| | VOL 
tPHL ——3»9 4 га tPLH 
| | VOH 
Output 1.5 V 1.5 V 
ст VoL 
VOLTAGE WAVEFORMS ` 


PROPAGATION DELAY TIMES . 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Сү includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


Output | 


Waveform 1. 
Siat7V 
(see Note C) 


Output 
Waveform 2 
S1 at Open 
(see Note C) 


tpLH/tPHL 


 tpLZ/tpzL 
tPHZ/lPZH 





1.5 V 
|[W—————-—-— оу 
| | | 
“аи th | 
| | Зу 
1.5 V | 1.5 V 
| ov 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
зу 
| | 0У 
tPZL—» — M— | 
Г Гар < 


2. 
3.5 V 
V 


if 


| ' VoL + 0.3 V 
| l 
tPZH -» 
| 
| (¥en 03 VOH 
15V VoH - 0.3 V 
= 0 V 


‘VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


VoL 
PHZ —> 


за 


В. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, а 50 Q, tr < 2.5 ns, tr < 2.5 ns. 


C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
.. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


\ 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS093B - 03704, JANUARY 1991 - REVISED OCTOBER 1992 








State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT541 . .. J PACKAGE 


Significantly Reduces Power Dissipation | 5М74АВТ541. eE N PACKAGE 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

-В-0) 

е Latch-Up Performance Exceeds 500 mA 

Per JEDEC Standard JESD-17 


е Typical Vo, p (Output Ground Bounce) 
< ТУа! Усс = 5 V, TA = 25°C 

е High-Drive Outputs (-32-mA log, 
64-mA lg, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs Г 





SN54ABT541 . . . FK PACKAGE 
(TOP VIEW) 


description 


Тһе “АВТ541 octal buffer and line driver is ideal for 
driving bus lines or buffering memory address 
registers. The device features inputs and outputs 
on opposite sides of the package to facilitate 
printed-circuit-board layout. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all eight outputs are in | 
the high-impedance state. 





To ensure the high-impedance state during power up or power down, OE should be tied to Усс through a Б 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT541 is available іп ТІ? shrink small-outline package (ОВ), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


. The SN54ABT541 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABT541 is characterized for operation from —40?C to 85°C. 


FUNCTION TABLE 


INPUTS OUTPUT 
ОЕТ 0Е А | Y 


L 
H 
Z 
Z 





EPIC-IIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT541, 5М74АВТ541 





OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS093B - D3704, JANUARY 1991 — REVISED OCTOBER 1992 
logic symbolt . logic diagram (positive logic) 
| TE ОЕТ —1 - 
шн de | _ OE2 
ОЕ2 | > 
2 | 1800 | (OM Y 
3 17 | 
АЗ — = 25 o? “--/-- 
А4 e ЛЕЗИИ 14 Y4 | To Seven Other Channels 
A са г _ Y5 
7 13 
A6 ЕЛС Y6 
8 12 
A7 MM ү? 
9 11 
A8 — РИК - Y8 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. . 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


Supply voltage range, Vcc ..... pr TEN TET ing arenes -0.5 Vto 7 V 

Input voltage range, V; (see Note 1) ......... PUN —— ———— ие -0.5 Уіо7У 

Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 

Current into any output in the low state, lo: SN54ABT541 .................................... 96 mA 

SNZ4ABT541. ұз зика VU eos 128 mA 

Input clamp current, lc (Vp < 0) .................................... E xdi . -18mA 

Output clamp current; log (Vo) <0) еа u a e a аши TR Т e Ex Ra Tb bee Seagal need: —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............. one на, 0.65 W 

| | DW package .............:.... dnd АА 0.85 W 

| | N package ........ СЕКС M 1.3 W 

Storage temperature гапде-....................................... S TRI .. —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


SN54ABT541 | SN74ABT541 
MN MAX| MIN мах 


| ` я 
OH igh- | | | : 
loL - l : 











V 
V 


Low-level output current | 4) | 
At/Av ‘Input transition rise or fall rate | Outputs enabled < 


NOTE 2: Unused or floating inputs must be held high or low. | E | 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
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electrical characteristics over recommended Operating free-air temperature range (unless 
otherwise noted) 


f TA = 25°C SN54ABT541 | SN74ABT541 
PARAMETER TEST CONDITIONS UNIT 


VK 22.12 
Vcc=45V, Іоң--ЗтА 25 2s . | 
Усс-5М _ loH=-3mA — KENIA TE. иман — 
Усс-45У, Юн--24 mA rs NEC ШЫН ТИН 
Усс=45\., lon=-32ma |) 2t |) |2 O 
— 222220055 | 
КІМНЕН 
| lozH — | 
MEE 















Усс-45У, 101 = 48mA | JEN 






V 
Vec 85V. Vis Vog or GND ам m 
oz |Мос-68М Vo=27V C—O [s и 
oz. |Усс-55У, Уо-05У — — ШЕ 
о [Voo=0, Момоа mew BUM 
Усс = 5.5 V, Outputs enabled Hc 


+1 
Outpuis high LE mI mE ыр, 
| One input at 3.4 V, ` Outputs disabled ыр = 








Voc -55V, 10=0, 
= Vcc or GND 


Outputs disabled 








Other inputs at Усс or GND | Control inputs 
=2.5Vor0.5V 
= 2.5 V or 0.5 V 


ТА! =o values are at Vcc = 5 V. 

+ On products compliant to MIL-STD-883, Class В, this parameter does not apply. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

I This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Су = 50 pF (unless otherwise noted) (see Figure 1) 


FROM 
PARAMETER (INPUT) pase 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS093B - D3704, JANUARY 1991 - REVISED OCTOBER 1992 


From Output 
Under Test 


Сі = 
(see Note A) 


Input 


| Input 
(see Note B) 


Output 


Output 


PARAMETER MEASUREMENT INFORMATION 






50 pF - 


GND 
| tPLH/tPHL 
| ЩЕ tpLzítPZL 
 tPHZ/tPZH 


LOAD CIRCUIT FOR OUTPUTS 
Timing Input 


манды NEUES 
| m av 


1.5V 1.5 V Baia npu 





OV 


VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PULSE DURATION | | . SETUP AND HOLD TIMES 


3V 


em d Output | | | | 
оу Control . А S| 0v 
| | | 
| | |d — —— Мон Output | | | ( 3.5 V 
| 15V | 15V Waveform 1 БУ | $ Sn 
= | 7 " N ` | 1at7V OL + 0. 
| | VoL gs са esses) NOL 


(see Note С) 


| 

| 

| >: | 
рн. ——9 4-»- (єн | Ран ә — 


| Output 
| | VOH | 2v МОН 
| Waveform 2 / X Уон ~ 0.3 V 
x ——— VOL (seeNoteC) | = 0У 


. VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


* 
Dm 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 
B. 
C. 


D. 


CL includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: РВВ < 10 MHz, Zo ='50 Q, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS157 — D3662, JANUARY 1991 — REVISED DECEMBER 1992 






State-of-the-Art EPIC-IIB '" BiCMOS Design SN54ABT543 . . . JT PACKAGE 


Significantly Reduces Power Dissipation ЗМ74АВТ54З. ne VIE. NT PACKAGE 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C - 200 pF, 
R = 0) 

е Latch-Up Performance Exceeds 500 mA 

‘ Рег ЈЕРЕС Standard JESD-17 

е Typical Мо p (Output Ground Bounce) 
< 1 V at Усс = 5 V, Ta = 25°C 

е High-Drive Outputs (-32-тА Іон, 
64-mA lo, ) | 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 


DIPS . SN54ABT543 ... FK PACKAGE 
(TOP VIEW) 





description 


The “АВТ543 octal transceiver contains two sets 
of D-type latches for temporary storage of data 
flowing in either direction. Separate latch-enable 
(LEAB or LEBA) and'output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. | 


The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data from 
. B. If CEAB is low and LEAB is low, the A-to-B 
latches are transparent; a subsequent low-to-high 
transition of LEAB puts the A latches in the storage 
mode. With CEAB and OEAB both low, the 3-state 
B outputs are active and reflect the data present 
at the output of the A latches. Data flow from B to | NC - No internal connection 
A is similar but requires using the CEBA, LEBA, | 
and OEBA inputs. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 





























The SN74ABT543 is available іп ТІ? shrink small-outline package (DB), which provides the same I/O pin count - 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT543 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT543 is characterized for operation from —40?C to 85?C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1992, Texas Instruments Incorporated 


DATA information current as of publication date. Products conform to i j 

specifications per the terms of Texas instruments standard warranty. 

Production processing does not necessarily include testing of all EXAS 
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OCTAL REGISTERED TRANSCEIVERS 


WITH 3-STATE OUTPUTS . 
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INPUTS 


FUNCTION TABLET 


OUTPUT 


T A-to-B data flow is shown; B-to-A flow control is the 











same except that it uses CEBA, LEBA, and OEBA. 


t Output level before the indicated steady-state input 


logic symbol8 


OEBA 
CEBA 


LEBA 
OEAB 


CEAB 
LEAB 


A1 


A2 
A3 
А4 
А5 
A6 
A7 
А8 


conditions were established. 


Lou M SEV 





§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617- 12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. | 
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20 
19 
18 


16 
15 


B1 


B2 
B3 
BA 


| B5 
17. 


B6 
B7 
B8 


| SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS157 — D3662, JANUARY 1991 - REVISED DECEMBER 1992 


logic diagram (positive logic) 


OEBA 2 

СЕВА 23 

LEBA 1 

OEAB 13 

CEAB 11 

LEAB 14 
A1 





To Seven Other Channels 


Pin numbers shown are for the DB, DW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply-voltage range; Voc ¿uuu lasu alus a кал EE CERES —0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT543 ..................... Оек eer re 96 mA 
SN74ABT543 .......................... аи аа 128 mA 
Inputclamp current; (Ур 0): а гаан cake ыда РЫДА EI DEN —18 mA 
Output clamp current, ок (Мо < 0) ................... p HC —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ...... СТТН ОСОТ 0.7W 
с DW package ................................ 1 W 
NT package ........ ee assqa bka m 1.3 W 

Storage temperature range ........................... ete ee ee ES тынады қ. —65°C to 150°C © 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


SN54ABT543 | SN74ABT543 / 
{Vcc Supply voltage . | | 24.5 5.5 4.5 5.5 


Мн High-level input voltage 








VIL Low-level input voltage 
МІ Input voltage 
Іон High-level output current 
loL Low-level output current 
At/Av Input transition rise or fall rate 
TA Operating free-air temperature | 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


SN54ABT543 | SN74ABT543 : 
PARAMETER TEST CONDITIONS : UNIT 
V 


Voc = 45V | =—18 тА ç | -1.2 -1.2 | 12| v | 
Усс=®5У. — IOH=-SmA 
VoH 











.5 V, .5 
' 
| 
| 
се ; OL 
Voc =5.5V, 
LL iz Voc erano 
[lex  [Voc-5sv — vo-ssv [owweng [sof 9) sow 
БЕН | | 
2 
1 


Voo=45V,  (оң--32тА E NN M NNNM a eee 










A or B ports 





| 1 250 
TET. 
II Vcc = 5.5 V, One input at 3.4 V, | 
Other inputs at Voc or GND | d i 


T All typical values are at Vcc = 5 V. 

+ On products compliant to MIL-STD-883, Class B, this parameter does riot apply. 

Š The parameters отн and IozL include the input leakage current. Е 

1 This data sheet limit may vary among suppliers. 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

И This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 








. PRODUCT PREVIEW information concerns products in the formative or | è . 

design phase of development. Characteristic data and other 1 | 
specifications are design goals. Texas Instruments reserves the right to | 

change or discontinue these products without notice. | f I EXAS 
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timing requirements over recommended ranges of supply Voltage and operating free-air 
temperature (unless otherwise noted) 


1005 5 V, 


Pulse duration, LEAB ог LEBA low 


Data before LEAB or LEBAT 
Data before CEAB or CEBAT 


tsu Setup time 
Data after LEAB or LEBAT E 


th Hold time 
Data after CEAB or CEBAT + |e 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


TAE әс sn a 
Ta = 25°C 
PARAMETER (INPUT) (OUTPUT) A — UNIT 
PLH Aor B Bor A 
tPHL 

































tPLZ 
T This data sheet limit may vary among suppliers. 





PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 


отаке ко сонне is: кокшил «X TEXAS 
— INSTRUMENTS 


POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 f 2-85 


SN54ABT543, 5М74АВТ543 
OCTAL REGISTERED TRANSCEIVERS | 
WITH 3-STATE OUTPUTS 


SCBS157 - D3662, JANUARY 1991 - REVISED DECEMBER 1992 


PARAMETER MEASUREMENT INFORMATION | 












5 7V 
O 
From Output open 
Under Test GND f 
эн | tPLH/tPHL 
CL = 50 pF | tPLZ/tpzL 
(see Note A) | tpHz/tpZH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
" tw — — 
|. 
| | | 3V 
прш 197 437 Data Input 
ov 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
. зу | . 3V 
1.5У 15V 1.5 V 1.5 V 
(see Note B) | бу Control | | ov 
| tPZL—» 6 Шен 
tPLH T ы. 'PHL | | tpLz > le 
жекте! MEUS | precem ge 
| 1.5 V aveform 1.5 V 
Output ` | 15V | : 61 3t7 V | | VoL*03V , 
| | | : OL (see Note C) | | | tpuz — 4 OL 
utpu et 
| | VOH | ay Мон 
Waveform 2 Мон - 0.3 V 
Output 1.5 V 1.5 V S1 at Open / 1.5 V 4 | 
——— VOL (see Note C) = ON 
VOLTAGE WAVEFORMS | | VOLTAGE WAVEFORMS 
| PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS | LOW- AND HIGH-LEVEL ENABLING 
NOTES: A. CL includes probe and jig capacitance. 


B. 
C. 


.D. 


All input pulses are supplied by generators having the following characteristics: PRR x 10 MHz, Zo = 50 О, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT544, SN74ABT544 


OCTAL REGISTERED TRANSCEIVERS 





WITH 3-STATE OUTPUTS 


D3775, FEBRUARY 1991 — REVISED JULY 1993 


е State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT544 . . . JT PACKAGE 


Significantly Reduces Power Dissipation SN74ABT544... 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

е Typical Мо р (Output Ground Bounce) 
<1V at Усс = 5 V, TA = 25°C 

ө High-Drive Outputs (-32-mA log, 
64-тА lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 


DB, DW, OR NT PACKAGE 


(TOP VIEW) 





DIPs | i 6М54АВТ544 ... FK PACKAGE 


description 


The 'ABT544 octal transceiver contains two sets 
of D-type latches for temporary storage of data 
flowing in either direction. Separate latch-enable 
(LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 


The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data from 
B. If CEAB is low and LEAB is low, the A-to-B 
latches are transparent; a subsequent low-to-high 
transition of LEAB puts the A latches in the storage 
mode. With CEAB and OEAB both low, the 3-state 
B outputs are active and reflect the data present 























(TOP VIEW) 





at the output of the A latches. Data flow from B to NC - No internal connection 








A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 





To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT544 is available іп TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT544 is characterized for operation over the full military temperature range of —55?C to 125°C. The 


SN74ABT544 is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 


specications are design sone Thess ринита озона e rio од TEXAS 
| INSTRUMENTS 
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Copyright @ 1993, Texas Instruments Incorporated 
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+ Output level before the indicated steady-state input - 


logic symbol8 


OEBA 
CEBA 
LEBA 
OEAB 
CEAB 
LEAB 


Al 


A2 
A3 
A4 
А5 
А6 
А? 
A8 


FUNCTION TABLET 


CEAB  LEAB  OEAB 





T A-to-B data flow is shown; B-to-A flow control is the 
same except that it uses CEBA, LEBA, and OEBA. 











conditions were established. 


2 N 

23 К | 

1 L`. 

13 К 

11 5 | 

14 M. 

8 17 


§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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В6 
В7. 
В8 


SN54ABT544, SN74ABT544 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


D3775, FEBRUARY 1991 — REVISED JULY 1993 


logic diagram (positive logic) 


ОЕВА 2 | T 
С 
СЕВА -23 
С 





LEBA ! 1) | 
CEAB 11 
LEAB -14 

е A Ks 


>< | 22 в: 


To Seven Other Channels 





Pin numbers shown are for the DB, DW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


: "Supply voltage range, VCC ¿vso usar ieee diver ыз ЕРТ usa беке E —0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ...... ДЕРЕКТІ —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT544 ........... T" 96mA 

| SNTAABTS44. а нате geen Pee RR 128 mA 

Input clamp current; liec ОМО). sides eee aie ewe ане MERE NU EAQUE .......... "18 тА 
Output clamp current; leg (Vo 0) 5544 ык Аы ee bee E RENTA KR RAE —50 mA 
Maximum power dissipation at TA = 55°C (іп still ai: DB package .............................. 0.7W 
DW package ................................ 1 W 

МТ раскаде: г. «узета кн 1.3 W 

Storage temperature range ............. TM ——————— —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


SN54ABT544 | SN74ABT544 


Vcc Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

V| Input voltage 

Іон High-level output current 

lOL Low-level output current 
At/Av Input transition rise or fall rate 





TA Operating free-air temperature 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


орлеп ве поїеа) 
SN54ABT544 | SN74ABT544 
PARAMETER TEST CONDITIONS 


“ук [Voc=45V,__u=—18mA 


Voc = 4.5 V, ІОН = -3 mA 
ace = 5 V, ІОН =—3 mA 





ТА = 25°C 
MIN TYPT МАХ 





UNIT 


> 













те 4.5 V, IOL = 48 mA 055} 2. 055) 
| Vcc = 4.5 V, lo. = 64 mA 0.55+ 


0.55 


I+ 
I+ 


yee =5.5V, | = 
“von | 196 но 
ТЕ 
о-во 
f wp 
Vo =2.5V. -50 -100 -180 -180 
| 
A or B ports 


мес! Vcc E 5.5 V, One input at 3.4 V, 
Other inputs at Vcc ог GND 
- 2.5 Уог0.5У Control inputs 


ТА! 2- values are at МЕСЕ БУ. 
+ Оп products compliant to MIL-STD- 883, Class B, this parameter does not apply. 
§ The parameters lozH and lozL include the input leakage current. 
Т Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
# This data sheet limit may vary among suppliers. 
. ll This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


uA 


> 


N 
| 
pa 
— № 


тА 


= 
31513 







о 
сл 
= 
> 


3 
> 


© 
туп 
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| SN54ABT573, SN74ABT573 
: OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


D3663, JANUARY 1991 — REVISED JULY 1993 






ө State-of-the-Art EPIC-IIB ™ BiCMOS Design SN54ABT573 . .. J PACKAGE 
Significantly Reduces Power Dissipation SN74ABT573 . оршу" М РАСКАСЕ 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
В = 0) 

€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Мо p (Output Ground Bounce) 
«1VatVcc = 5 V, TA = 25°C 
: € High-Drive Outputs (—32-mA log, 
64-mA lg, ) 
е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 





Smail-Outline (SSOP) Packages, Ceramic SN54ABT573 . . . FK PACKAGE 
Chip Carriers, and Plastic and Ceramic (TOP VIEW) 
DIPs | 


description 


These 8-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 





The eight latches of the 'ABT573 are transparent 
D-type latches. While the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When the latch enable is taken low, the Q outputs 
are latched at the logic levels set up at the D 
inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the i a E to drive bus 
lines without need for interface or pullup components. 


The output-enable (OE) input does not affect the internal operations of the latches. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT573 is available іп Tl's shrink small-outline package (DB), which provides the same І/О pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT573 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABT573 is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 


testing of al param product processing does not necessarily include kis TEXAS 
| _ INSTRUMENTS 


POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 / | 2—91 


Copyright © 1993, Texas Instruments Incorporated 


SN54ABT573, SN74ABT573 | 
OCTAL TRANSPARENT D-TYPE LATCHES 
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FUNCTION TABLE 
(each latch) 


INPUTS OUTPUT 
Q 


E LE 


Н 
L 
Qo 








logic symbolt ы 4 logic diagram (positive logic) 
ut c9 
OE Y EN 
11 
LE ст 
2 : 19 
_ 3 18 
` 4 17 
5 16 
ip p ia 
6 15 
| 7 14 
8 13 
к ND SERT 19 
| | . ` To Seven Other Channels 


 TThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply vóltage range; Мес. eoe da uestes we gu Eterna а АШ ЕН вой S ela ua —0.5Vto7V 
. Input voltage range, Vj (see Note 1) ............ quc hr TH —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo TE ақы оня -0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT573 .................................... 96 mA 
SNZAABTSLS. cos tr ыы HR ec өзне» ........ 128 MA 

Input clamp current, lik (Vi < 0) EEE ОЛКО ЕИБ еме НӨ Ы Rr Ad ТІГІ —18 mA 
Output clamp current, Ток (Мо < 0) ................. Hur ETE DT ЖҮГІ —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .................... ea ea 0.65 W 
». DWpackage ............................. 0.85 W 

NDackage. cnc e Xu» a ea CR on ын» ee 1.3 W 

Storage temperature range ..................... ааа даа err eee rere eer .... —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device: These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative- voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


D3663, JANUARY 1991 — REVISED JULY 1993 





recommended operating conditions (see Note 2) 








Vcc Supply voltage 


Vi __ Input voltage 0 Voc 0 Vcc 











IOH High-level output current | mA 
lOL Low-level output current d| | 64 mA 
85 

















At/Av Input transition rise or fall rate ` Outputs enabled | 5 ns/V 


TA Operating free-air temperature 


NOTE 2: Unused or floating inputs must be held high or low. 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
UNIT 
UNIT 


PARAMETER TEST CONDITIONS ТА = 25°C 6М54АВТ573 | SN74ABT573 
PARAMETER TEST CONDITIONS | MIN ТҮРІ МАХ | MIN МАХ | 


Vcc-5V,  IOHs-8mÀ ЕСЕНБЕК 

Уон — |Voc-45V. Іон--24тА  _ =a 

Voc = 4.5 У, Юн<-32 mA | 2t d 

Ed 
Icc 
Ci 
"E 





2.5 
3 
2 


Voc =45V, ІСІ = 48 тА 
Vec =4.5V, 101 = 64 mA | 0.55+ 
Voc =5.5V, М = Уссог GND | ; 


+1 


-1.2 
3 
2 
| 0.55 
+1 
lozH  |Vcc-55V Уо-27У 
1021. Усс-5.5М, Мо = 0.5 У 22-10 
250 
30 
| 250 


— 


ICEX Voc=5.5V, Vo-55V Outputs high |02250) 
Усс-55М, Уо-25У -50 -100 -180| -50 -180| -50 -180 


50 
-50 
50 
Outputs high 250 250 
Voc = 5.5 М, 10 =0, 
VI = МСС or GND 2 29 39 
| Outputs disabled . 0. 250 50 
Vcc=5.5V, One input at 3.4 V, 
асс Other inputs at Усс or GND 1:9 
СС 
Га [w-25vorosv 
Vo = 2.5 V or 0.5 V 


T All typical values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

$ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vc c or GND. 









LL 
u 
u 
" 
T 
m 
" 
m 
2 u 
m 


1 
4 
5 
3 


V 
V 
V 
V 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
pF 
pF 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES - 
WITH 3-STATE OUTPUTS 


D3663, AL 1991 — REVISED JULY 1993 





timing requirements over recommended ranges of supply voltage ‹ and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


VCC 75V. | sN54ABT573 | SN74ABT573 
TA = 25°C : UNIT 


i 2.5 


tsu Setup time, data before ГЕ} 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, < 50 pF (unless otherwise noted) (see Figure 1) 


Vcc 25V, 
RC 25 C ` SN54ABT573 | SN74ABTS73 


4.2 


4. 


5.7 

6.1 

1.2 3.2 4.7 | 
9 6.4 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


D3663, JANUARY 1991 — REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 












о 7“ 
оо 
From Output реи 
Under Test GND 
іріндірні. 
CL = 50 pF tPLZ/tPZL 
(see Note A) ` tpHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
3V 
Timing Input 
0v 
h tw — —» 
| | 
| | зу 
Input | | 3V 
idi ums 52) Data Input 1.5V 1.5V 
| оу оу 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION | SETUP AND HOLD TIMES 
3V — 3V 
Input Output | (ву y 
1.5 V 1.5 V 1.5 V 1.5 V 
(see Note B) | / оу Control | | оу 
| | РЕТТЕ Ра ә 6 | x 
t t 
О | Ва Output | ра > “- 
| | ------ Мон TS E | 25 3.5 М 
1.5V averorm 1.5V 
Output | Ж 15V | N су | | VoL*03V , 
| | VoL (see Note C) | ens e- VoL 
tPHL —— ы > {РІН tPZH >| |4 | 


Output 


| ——— V 
| | VOH — waveform2 | Vou-03v ОН 
Output 1.5 V 1.5 V S1 at Open - 1.5 V м 


VOL (see Note C) 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. С includes probe and jig capacitance. . 
B. Allinput pulses are supplied by generators having the following characteristics: PRR x 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 


C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. | 


Figure 1. Load Circuit and Voltage Waveforms 
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description 


SN54ABT574, SN74ABT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D3705, JANUARY 1991 — REVISED JULY 1993 





State-of-the-Art EPIC-IIB ™ BiCMOS Design SN54ABT574 . . . J PACKAGE 
Significantly Reduces Power Dissipation , 5М74АВТ574. ТОР ЛЕН: М РАСКАСЕ 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

ө Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Мо p (Output Ground Bounce) 
< 1 V at Vcc = 5 V, TA = 25°C 

e High-Drive Outputs (—32-mA он, 

- 64-mA loL) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic | SN54ABT574 . . . FK PACKAGE 
Chip Carriers, and Plastic and Ceramic (TOP VIEW) | 
DIPs 





These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


The eight flip-flops of the ’ABT574 аге 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the Q outputs 
are set to the logic levels that were set up at the 
data (D) inputs. 





A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


Тһе output-enable (OE) input does not affect the internal operations of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT574 is available in Tl's shrink small-outline package (DB), which provides the same |/О pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT574 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74ABT574 is characterized for operation from —40°C to 85°C. | 


EPIC-IIB ва trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. 


Copyright © 1993, Texas Instruments Incorporated 


. Products conform to specifications per the terms of Texas Instruments | 
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SN54ABT574, SN74ABT574 | 
OCTAL EDGE-TRIGGERED D-TYPE FLIP- FLOPS 
WITH 3-STATE OUTPUTS | 


D3705, JANUARY 1991 — REVISED JULY 1993 


FUNCTION TABLE 
(each flip-flop) 


INPUTS ӨЛЕ 










logic symbolt 
— 1 
OE СЫ EN 
11 | 
CLK [^ C1 
| 2 . 19 
3 18 
2D — 20 
4 17 
5. 16 | 
4p ae ғо 
6 15 
7 14 
8 | 13 
| - То Seven Other Channels 
во ee во | 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Мосс ........................... ec PDC RT 2... —0.5Vto7 V 
Input voltage range, Vj (see Note 1) .............................:.................... —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ........... .. -0.5 V to 5.5 V 
Current into any output in the low state, lg: SN54ABT574 ............... XEM ED ЛИЕ И: 96 mA 
| | | SNZ4ABT574 оаа анн а mesa ш events ТІП 128 пА 
Input clamp current, liq (Vj <0) ..................................... PEMEX РРР ва -18 mA 
Output clamp current, lox (Мо < 0) .......................................... nm —50 mA 
Maximum RENT dissipation at TA = 55°C (іп still air); DB package ............................. 0.65 W 
DW packago ise n E RE ern 0.85 W 
| Npackage oos deu ER RR СӘКЕН 1.3 W 

Storage temperature range ................................................. Tom —65?C to 150°C © 


+ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT574, SN74ABT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D3705, JANUARY 1991 — REVISED JULY 1993 





recommended operating conditions (see Note 2) 


SN54ABT574 | SN74ABT574 
UNIT 


Усс Supply voltage 
Мн High-level input voltage 
| VIL Low-level input voltage 
VI Input voltage 
IOH High-level output current | 
IOL Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled |05 
ТА Operating free-air temperature -55 125} -40 85 


NOTE 2: Unused or floating inputs must Бе held high ог low. 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta=25°C | 5М54АВТ574 | 5М74АВТ574 
PARAMETER TEST CONDITIONS UNIT 


Voc = 4.5 У, Іон--3ЗтА -2.5 
Т Vcc = 5 V, loH=—-3mA - ` 3 













ҮСС = 4.5 У, loH=-24mA 


Voc = 4.5 V, Іон = –32 тА 


OH 
Voc =45V, loL=48mA 0.55 0.55 
VOL 


N 
++ 


a 
н 
© © _ 
= 
мо | о [о 
і 


МСС = 4.5 М, 10 = 64 тА 0.55t 
| щ | |Мсс-55М, VI=Vcc or GND 
lOZH Voc = 5.5 У, Vo=2.7 V | 


о 
e 


pe 
со 


о 





Үсс = 5.5 У Io=0, 






Vie Voc or GND [Outputs low | 243 
1 Outputs disabled 0.5 250 250 


K ah 
T All typical values are at Vcc = 5 V. 
+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 


§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
Tl This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


E 
л 
- 
о 
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SNS4ABTS74, SN74ABT574 - 
OCTAL EDGE-TRIGGERED D-TYPE FLIP- FLOPS 
WITH 3-STATE OUTPUTS 


D3705, JANUARY 1991 — REVISED JULY 1993 





timing requirements over recommended ranges of supply voltage and онен free-air 


temperature (unless otherwise noted) (see Figure 1) 
Vec=5V,. 
с әбәс | 5М54АВТ574 | SN74ABT574 == 
MHz 














e Clock frequency 
Pulse duration, CLK high or.low 


ЕС. тәнен кескен 
Setup time, data before CLKT 


Hold time, data after CLKT DN or low 


a cur data sheet limit may vary among suppliers. 














. switching characteristics over recommended ranges of supply voltage and operating free-air 
: d C, = 50 pF (unless otherwise noted) (see Figure 1) 


Усс = 5 У, 
ЕВОМ то SN54ABT574 | SN74ABT574 
Ta = 25°C 
PARAMETER (INPUT) (OUTPUT) а= а UNIT 
tPZH 
tPZL 





ns 
Ls cep арки | 
—— L 1—5 
tPHZ 





2.5 
2.4 4.9 6.2 2.4 7.3 2.4 71 
ns 
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SN54ABT574, SN74ABT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D3705, JANUARY 1991 - REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 









О 7V 
O 
From Output open 
Under Test GND 
tPLH/tPHL ` 
Сі =50 pF tPLZ/tPZL 
(see Note A) tpHz/tpzH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 1.5У 

|-—————— 0v 

« tw — ——» | | | 

| | | t di t » 

| | 3V Жш m er] 
| t V | | Ны 

при 1.5 1.5V Binpi M "M 
OV 0У 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS - 
PULSE DURATION SETUP AND HOLD TIMES 
V 
(see Note B) | | оу Control. | | оу 
I PNE  'PZL—»  M— | 
рін 7€ ^ | jj HL ü | Прг le 
| | — —— Мон e ih | | 3.5 V 
aveform 1.5 V 
Output. | 1.5V | 1.5 V ста ту |. | | VoL + 0.3 V 
| | | VoL (see Note C) | |'puz — РИ ~ — VoL 
tPHL ———^» < | рін Рон» Є | 


Output | 


| | VoH чон 03 Мон 
| Waveform 2 Мон - 0.3 V 
Output 1.5 V 1.5 V S1 at Open 1.5 V 
| =0 V 


——— VOL (see Note C) 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. Сү includes probe and jig capacitance. 
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one transition per measurement. 


в, n Figure 1. Load Circuit and Voltage Waveforms 


9 om; 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS113A — D3776, FEBRUARY 1991 — REVISED OCTOBER 1992 






ө State-of-the-Art EPIC-IIB ™ BiCMOS Design | SN54ABT620 . . . J PACKAGE 


Significantly Reduces Power Dissipation SN74ABT620 . бору N PACKAGE 


е ESD Protection Exceeds 2000 V Рег 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

® Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Мо p (Output Ground Bounce) 
<1 V at Vcc z 5 V, TA = 25°C 

е High-Drive Outputs (-32-mA Іон, 
64-mA lg, ) | 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 





Small-Outline (SSOP) Packages, Ceramic SN54ABT620... FK PACKAGE 
Chip Carriers, and Plastic and Ceramic (TOP VIEW) 
DIPs 


description 


The 'ABT620 bus transceiver is designed for 
asynchronous communication between data 
buses. The control function implementation allows 
. for maximum flexibility in timing. The 'ABT620 
provides inverted data at its outputs. | 


These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 


The output-enable inputs can be used to disable the device so that the buses are effectively isolated. The 
dual-enable configuration gives the transceivers the capability of storing data by simultaneously enabling OEAB 
and OEBA. When both OEAB and OEBA are enabled and all other data sources to the two sets of bus lines are 
at high impedance, both sets of bus lines (16 in all) will remain at their last states. In this way, each output 
reinforces its input in this configuration. 











To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 
OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 


The SN74ABT620 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT620 is characterized for operation over the full military temperature range of —55?C to 125°C. The ` 
SN74ABT620 is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION è I 

DATA ерді current as М роо дайе. oe ото to «X5 

specifications per the terms of Texas Instruments standard warranty. TEXAS : 


Production processing does not necessarily include testing of all 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS113A — D3776, FEBRUARY 1991 — REVISED OCTOBER 1992 


FUNCTION TABLE 


. INPUTS "T 
OPERATION 


OEBA OEAB 
B data to A bus 


B data to A bus, 
A data to B bus 


Isolation 
A data to B bus 























. logic symbolt | | logic diagram (positive logic) 
бЕВА 19 N OEBA 
1 | 
OEAB ` | OFAB 
2 18 
BOE aa e. Е ДА 
4 16 | (0A 
5 15 
7 13 


То Seven Other Channels 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. | 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage, range; VEC roiun eode tbe ops RESUME RUP QUON RIED ace d acu RE a —0.5 V to 7 V 
Input voltage range, V| (except I/O ports) (see Note 1) .............. cud Rd ЕЕ -0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. 50.5 V to 5.5 V 
Current into any шр in the low state, lo: 5М54АВТ620 .................................... 96 mA 
SN74AB 1620 за арабы кер ыр aT ES 128 mA ` 
‘Input clamp current, ic (Vj <0) oec TC ..... —18 mA 
Output clamp current, log (Vo < 0). «cet reus tre bxc Ұй IER Y Era ded sa E та FM —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ...................... ае 0.65 W 
| DW раскаде аат 0.85 W 
| | N packad ао нао еен 1.3 W 
Storage temperature range ...................... me OR MONT —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS113A ~ D3776, FEBRUARY 1991 — REVISED OCTOBER 1992 





recommended operating conditions (see Note 2) 


Voc Supply voltage 
Мн High-level input voltage 


VIL Low-level input voltage 


VI Input voltage 
Юн High-level output current 
СІ. Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled T 


TA Operating free-air temperature 





NOTE 2: Unused or floating pins (input or /О) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
; TA = 25°C SN54ABT620 | SN74ABT620 
TEST CONDITIONS UNIT 


l| 2 -18mA 
ІОН = -3 mA 
ІОН = -3 mA 
ІОН = —24 mA 
Юн = -32 mA 
Voc = 4.5 V, IOL = 48 mA 
Voc = 4.5 V, loL = 64 mA 
Voc = 5.5 V, 
VI = Vcc ог GND 
Vo =2.7 V 


Vo = 0.5 V 


ViorVo < 4.5 V 


Vo=5. V | Outputs high 


Мо = 2.5 V -50 -100 -180 


МСС = 5.5 V, | 

lo = 0, A or B ports 
Vi = Vcc ог GND 

Voc = 5.5 V, 

One input at 3.4 V, 
Other inputs at 


Vcc or GND | Control inputs 


Vj225VorO5V ` 
МО = 2.5 Vor 0.5 V 


T All typical values are at Vcc = 5 V. . 

+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š The parameters отн and lozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. | 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT620, SN74ABT620 
. OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS113A ~ D3776, FEBRUARY 1991 — REVISED OCTOBER 1992 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сі = 50 pF (unless otherwise noted) (see Figure 1) 


Мсс = 5 V, ща 
SN54ABT620 
PARAMETER Е ера e 25°C  SNS4ABT620 | 
TYP MAX as 


tPLH 44 








PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS113A — D3776, FEBRUARY 1991 — REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 


5 7V 
O 
From Output Open 
Under Test GND 
CL = 50 pF 
(see Note A) 








LOAD CIRCUIT FOR OUTPUTS 
ч tw — 
| 
| | 3V 
Input 15V 1.5 V 
0v 
VOLTAGE WAVEFORMS 
PULSE DURATION 
(see Note B) | | . a 
| | < yp 
tPLH —4—5 | | ‘PHL 
ШЕ ——— Мон 
Output . | 15У | 15V. 
| | > VOL 
ні ——9» эса tPLH 
| | | | Уон 
Output 1.5 V 1.5 V 
——— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Cj includes probe and jig capacitance. 


o om 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
S12t7V 
(see Note C) 


Output 
Waveform 2 
S1 at Open 
(see Note C) 


tPLH/IPHL 


tPLZ/tpzL 
tPHZ/tPZH 





------- 3V 
1.5 V 
|[-—————— оу 
| | | 
| tsu | th | 
| | зу 
1.5 V 1.5V 
оу 
VOLTAGE WAVEFORMS | 
SETUP AND HOLD TIMES 
3V 
1.5 V 
[ | ov. 
tPzL—»  M— | 
| ріг ә < 
| | 3.5V 
1.5 V | | 
| VoL + 0.3 V 
| Нод 
| p tpHz > € 
Ран > 4 | 
| | — — — — МОН 
ETR X Von - 0.3 V 
= 0V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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е State-of-the-Art EPIC-IIB™ BiCMOS Design SN54ABT623A . . . J PACKAGE 


Significantly Reduces Power Dissipation SN74ABT623 . COP VIEWS N PACKAGE 


e ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C z 200 pF, 
В - 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Мо р (Output Ground Bounce) 
< 1 V at Voc = 5 V, Ta = 25°C 

е High-Drive Outputs (—32-mA он, 
64-mA Io ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 





Small-Outline (SSOP) Packages, Ceramic | SN54ABT623A ... FK PACKAGE 
Chip Carriers, and Plastic and Ceramic (TOP VIEW) 
DIPs 


description 


The SN54ABT623A and SN74ABT623 bus 
transceivers are designed for asynchronous 
communication between data buses. The control 
function. implementation allows for maximum 
flexibility in timing. The SN54ABT623A and 
SN74ABT623 provide true data at their outputs. 


These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 


The output-enable inputs can be used to disable the device so that the buses are effectively isolated. The 
dual-enable configuration gives the transceivers the capability of storing data by simultaneously enabling OEAB 
and OEBA. Each output reinforces its input in this configuration. When both OEAB and OEBA are enabled and 
all other data sources to the two sets of bus lines are at high impedance, both sets of bus lines (16 in all) will 
remain at their last states. 











To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 
OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 


The SN74ABT623 is available іп ТГ shrink small-outline package (ОВ), which provides the same I/O pin count. 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT623A is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT623 is characterized for operation from —40?C to 85?C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. | 


PRODUCTION DATA information is current as of publication date. к Copyright © 1993, Texas Instruments Incorporated 
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FUNCTION TABLE 


INPUTS 
OPERATION 


OEBA  OEAB 
B data to A bus 


B data to A bus, | | 
A data to B bus 


Isolation 
A data to B bus 






















logic symbolt | logic diagram (positive logic) 
OEBA ы > OEBA 
1 
OEAB 
OEAB 
2 . 18 
М ee Ln B1 
4 l 16 | A1 
A3 КЕБИ вз 
5 15 
А4 - dd B4 
7 13 
м 9 11 — - 


То беуеп Other Channels 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


Supply voltage range, VCC .......................................................... -0.5 Vto7 V 
Input voltage range, V| (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: 5М54АВТ62ЗА ..................... RE Sata pa was 96 mA 
|... SN74ABT623 ..... ESL cedes Барни vases ss leo MA 

put clamp curent ке (VI s 0): iudicent та ona ie eee a ua i a Oa e ke Suse e Hoe e dons —18 mA 
Output clamp current, log (Мо < 0) ..........................-....:........2.44.......а.. —50 mA 
Maximum power dissipation at TA = 55°C (in still air: DB package ............................. 0.65 W 
DW package ....................... тет 0.85 W 

| | | N package . .. Tor PR M M 1.3W 

Занков temperature Tande ous hera CEU PP кек Rs DE DU бының LUE —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


Vcc Supply voltage 


[45 ss] 


VI Input voltage | 0 Vcc 0 Vcc 


ОН” Higievel output current 


loL Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled | 58] 5 


Тд Operating free-air temperature 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 






SN54ABT623A | SN74ABT623 
UNIT 




















electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
TA = 25°C SN54ABT623A | SN74ABT623 
PARAMETER TEST CONDITIONS UNIT 
MIN ТҮРТ мах] MN MAX| MIN мах 
Voc = 4.5 V, loH =-3 mA 2.5 
МСС = 5 V, ІОН + -3 mA 


Voc = 4.5 V, loH = -24 mA 


Voc = 4.5 V ІОН = -32 mA | ei 









< 055 
Voc = 5.5V, | Control inputs 
Vi = Vcc or GND A ог В ports +100 +100 +100 


onS [voc-ssv ОУП 1 
ons 


Outputs high 5 250 
Voc = 5.5 V, AorB 
lo = 0, ons 22 
Vi = Vcc ог GND Р 


Outputs disabled 1 2 


Voc = 5.5 V, Outputs enabled 
One input at 3.4 V, | Data inputs 
Other inputs at Outputs disabled 
Vcc or GND Control inputs 


Cj VI=25Vor0.5V ` 4 
Cio МО = 2.5 Vor 0.5 V Aor B ports | 7 


All typical values are at Vcc = 5 V. | 
+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 
§ The parameters IOZH and 1021 include the input leakage current. 
1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 


| +100 uA 


о 

H- | 
-2 

№ оз 
H 
— 


-50 -180 
5 


-50 -180 mA 
250 


° 


| 
Са 
ШЕ 


e° 
m | : 
8 un 





Q 
оз 
° 






л 
о 


250 
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switching characteristics over recommended ranges of supply vonage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 


МСС = 5 V, 
SN54ABT623A | SN74ABT623 
PARAMETER E - 5...4 DA 25°C AEG UNIT 
LC ын ВЕ | 
Е АоВ . BorA 
РН. 26 4.2 


1.7 3.4 6.5 













1.7 4.8 6.5 
1.7 6.5 
1.7 3.9 6.5 
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PARAMETER MEASUREMENT INFORMATION | 


From Output 
Under Test 


CL z 50 pF 
(see Note A) 









LOAD CIRCUIT FOR OUTPUTS 
* tw — 
| 
| | | 3V 
Input 1.5 V 1.5V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
(see Note B) | | г оу 
tPLH -- +» tPHL 
| | ------ Мон 
Output | 15V | 1.5 V 
| | VOL 
ірні. ——» “- E tPLH 
| | VOH 
Output 1.5V 1.5 V 
——— VOL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. С includes probe and jig capacitance. 


ірі НАРНІ. 
ірі 7/Ар2і 
tpHZ/tpzH 


Timing Input 





Data Input 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output dd 
02 1.5V 
tPZL -» = | | 
Output | | tPLZ E: It. 3.5V 
Waveform 1 | 15V | | | 
51 аї7 У | VoL + 0.3 V VOL 
(see Note C) | нх — “- | 
I їр2н > Є 
Output | | -------- Мон 
Waveform 2 1 | 5v Уон-0.3У 9 
S1 at Open : | 
(see Note с) ` = 0 V 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tp < 2.5 ns, t € 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT640 . . . J PACKAGE 


dap ciis SN74ABT640 . .. DB, DW, OR N PACKAGE 
Significantly Reduces Power Dissipation ~ (TOP VIEW) 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
В = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
<1 V at Vcc = 5 V, TA = 25°C 

е High-Drive Outputs (—32-mA Ion, 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 





Small-Outline (SSOP) Packages, Ceramic SN54ABT640 .. . FK PACKAGE 
Chip Carriers, and Plastic and Ceramic DIPs (TOP VIEW) 
description 


The 'ABT640 bus transceiver is designed for 
asynchronous communication between data 
buses. These devices transmit data from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the level at the direction-control 
(DIR) input. The output-enable (OE) input can be 
used to disable the device so that the buses are 
effectively isolated. : 





To ensure the high-impedance state during power 

up or power down, OE should be tied to Vcc 

through a pullup resistor; the minimum value of the 

resistor is determined by the current-sinking 
capability of the driver. 


The SN74ABT640 is available іп Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT640 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74ABT640 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS 
OPERATION 


B data to A bus 


A data to B bus 
Isolation 












EPIC-IIB is a trademark of Texas Instruments Incorporated. 


DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
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WITH 3-STATE OUTPUTS 
SCBS104A — D3778, FEBRUARY 1991 — REVISED OCTOBER 1992 
logic symbolit . З logic diagram (positive logic) 
бЕ 19 М оз 
1 
DIR АЖ 3 EN1 [BA] 
| 3 EN2 [AB] 
2 48 
A1 ma 08 NE B1 
ШЕЕ ү 
4 16 ‚ В1 
АЗ ШЕШЕН B3 
5 15 
M — сү, е 
AB — еи B5 
227 | ( 13 
AG аракы B6 
АТ 9 11 
A8 ЗЕЕ - B8 


То Seven Other Channels 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Месо и аа boss ope pee du баны дв inque Si beds MED | -0.5V to7 V 
Input voltage range, Vj (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output іп the low state, Io: SN54ABT640 .................................... 96 mA 
| SN74ABT640 ............... ep ли ee КЕТТЕР 128 mA 

Input clamp current, lc (М < 0) .................... Deis et wages -————Á— MH Hm —18 mA 
Output clamp current, lok (Мо < 0) .......... coches A Preise EA ap MESI. cee E —50 mA 
Maximum power dissipation at Ta = 55°C (in still air; DB package ............................. 0.65 W 
| | DW package ......... TETTE 0.85 W 

| | N'Dackdge usus ot RR axe oh ae AG ease . 1.3 W 
Storage temperature range ...................... e cp TET —65?C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Vcc Supply voltage 
УІН High-level input voltage 


VIL Low-level input voltage | | 


V| Input voltage | 


он ` High-level output current 
IOL Low-level output current — | ' 
At/Av Input transition rise or fall rate: | Outputs enabled 





TA. Operating free-air temperature 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 





PRODUCT PREVIEW information concerns products in the formative or We 
design phase of development. Characteristic data and other 1 i 
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change or discontinue these products without notice. I : EXAS | 


2—116 | POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS104A – D3778, FEBRUARY 1991 — REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 






мше _  тшиюште дати ur и во um мкс 
PARAMETER TEST CONDITIONS | UNIT 
ын TYP мах| мм MAX 

Моста  юн--8т\ Е _ 
ш--- 

Voc = 4.5 V, Юн =—24 mA фр | 

Voc = 4.5 V, ІОН = – 32 тА 

Моста ова [05 
Е x meum екені 
ЕНЕСІ 

[AorBporis | 





lozH8 МСС = 5.5 V, Уо-2.7У 22222250 
1021 8 Voc = 5.5 V, Мо = 0.5 V pcr 


| lf |Усс=0, МогМо <4.5\/ x 
ІСЕХ Vcc = 5.5 V, Vo=5.5 М 222050 a 3 
Voc =5.5 V, Vo =2.5V -50 -100 -180| -50 -180| -50 -180 


Voc = 5.5 V, | Outputs high | 5 250 

0-0. AorBpots [Oupusiw | — ж s 

Vi NEO ae [Outputs disabiea | 05 250 
Data inputs S e 

Other inputs at utputs disabled 0.05 | 


Alcc# 


T All typical values are at Vcc = 5 V. 

+ Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. 
Š The parameters IozH and IozL include the input leakage current. 

1 Мо! more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 













+1 
Vi = Voc or GND A orB ports 
1.5 






МСС = 5.5 V, 


Ук | 
VOH 
VOL 
ІСС | 

One input at 3.4 М, 
Ci 
Cio 








7 
switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) ` | 


ЕВОМ то SN54ABT640 | SN74ABT640 
Ta = 25°C 
PARAMETER / (INPUT) (OUTPUT) A UNIT 
МЫ ТҮР МАХ| мно МАХ MIN MAX 
€ | 
tPHL 15 27 43| 15 45| 15 49 
x 15 37 49| 15425289 
tPZL 1.3 5 5.9 
| = | эв — > а 
АогВ 









2% 













PRODUCT PREVIEW information concerns products in the formative or Ж 
design phase of development. Characteristic data and other [| I 
specifications are design goals. Texas Instruments reserves the right to TEXAS 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 









LOAD CIRCUIT FOR OUTPUTS 
š | tw — 
| 
| | зу 
Input — 1.5V 1.5 V 
0У 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input Jey Зу 
(see Note В) | | A 
MER: 
tPLH <-> | | PHL 
| | 1— — — VOH 
Output | 1.5V | 1.5V 
| | | | | VoL 
tPHL.—€—» > й tPLH 
| | Уон 
Output 1.5 V 1.5 V 
xem VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. CL includes probe and jig capacitance. 


o om 


tPLH/tPHL 
tPLZ/tPzL 
tPHZ/rPZH 


Timing Input 





Data Input 1.5 V | 1.5 V 
0У 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Control | | оу | 
2000 'PZL Шы ме | | 
| Output | | 'PLZ e “- 3.5V 
Waveform 1 | Мъвм | | | 
S1at7 V | | TOL TUS S o 
see Note C | | | | 
( ) г | tpHz > m | 
| Р2Н x 
Output T ұй | еы ы ИК Үр 
Waveform 2 | A Vou-03v ОН 
S1 at Open | = aine i) 
(see Note C) = OV. 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. | | 


Figure 1. Load Circuit and Voltage Waveforms. 
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ө State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT646 .. . JT PACKAGE 
SN74ABT646 . .. DB, DW, OR NT PACKAGE 


(TOP VIEW) 


Significantly Reduces Power Dissipation 


e ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 





200 V Using Machine Model (C = 200 pF, 5. 
ди DIR 
е Latch-Up Performance Exceeds 500 mA Т 
Per JEDEC Standard JESD-17 | A2 
€ Typical Мо p (Output Ground Bounce) A3 
<1 V at Vcc 25V, Ta = 25°C A4 
ө High-Drive Outputs (-32-тА Іон, А5 
64-тА lg, ) A6 
e Package Options Include Plastic AT 
. Small-Outline (SOIC) and Shrink АВ 
Small-Outline (SSOP) Packages, Ceramic GND 
Chip Carriers, and Plastic and Ceramic 
DIPs 5М54АВТ646... FK PACKAGE 


(TOP VIEW) 
description 


These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'ABT646. 


Output-enable (OE) and direction-control (DIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 


the high-impedance port may be stored in either | 
register or in both. NC — No internal connection 





The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT6406 is available іп ТІ shrink small-outline package (DB), which provides the same 1/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT646 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABT646 is characterized for operation from —40?C to 85?C. | 


EPIC-IIB is a trademark of Texas Instruments Incorporated. | 

UNLESS OTHERWISE NOTED this document contains PRODUCTION ят | Copyright © 1993, Texas Instruments Incorporated 
DATA information current as of publication date. Products conform to I 

specifications per the terms of Texas Instruments standard warranty. TEXAS 


Production processing does not necessarily include testing of ali 
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21 3 1 23 2 22 21 3 1 23 2 22 
OE ОА CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA 
L L X X X L L H X X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER | 

BUS B TO BUSA BUS A TO BUS B 





21 3 1 23 2 22 21 3 1 23 2 22 
OE DIR CLKAB СІКВА SAB SBA | OE DIR CLKAB CLKBA SAB SBA 
X X T x X X | L L X L X H 
X X X T X X L +H L |n X H X 
H X 1 1 X X | | 
STORAGE FROM // TRANSFER STORED DATA 
A, B, ORAANDB. TO A AND/OR B 


Figure 1. Bus-Management Functions 
Pin numbers shown are for DB, DW, JT, and NT packages. 
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FUNCTION TABLE 


INPUTS : DATAVO 
OPERATION OR FUNCTION 
E DIR CLKAB CLKBA SAB SBA А1 THRU А8 B1 THRU B8 x 

T X 


Input Unspecifiedt Store A, В unspecified 

X T Unspecifiedt Input 
T T Input Input Store A and B data 
X X Output Input Real-time B data to A bus 
X X Input Output Real-time A data to B bus 


HorL X Output Stored A data to B bus 


T The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 











| 


гіх хіх хіх x 





rir rir Tx 
Tir rix хіх x 
жит г | мх хіх x 


r 
I 
I 
х 


Input 








logic symbol 
_ 21 
OE -,— 
DIR 3 EN1 [BA] 
—" 3 EN2 [AB] 
22 
SBA — 
CLKAB — 
SAB 
20 
4 B1 
A1 
5 | 19 
6 | 18 
7 17 
8 16. 
9 15 
10 14 
11 13 


+ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 





«X5 TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265  . 2 2-121 


SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS - | 
WITH 3-STATE OUTPUTS 


SCBSO68D - D3659, JULY 1991 — REVISED JULY 1993 





logic diagram (positive logic) - 


_ 21 
UE 
° 
2 С 
DIR — 
CLKBA —23 
sBA —22 | 
CLKAB —— pe 
SAB - 2 
One of Eight 
Channels 
A1 





I 
г------- --------4 
ЗЕЛЕ en ЖОНЛЕ ДЕРЕ ee 





To Seven Other Channels 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supbly voltage range, Мес exc v xus RETE DP KHEN FER ЕКЫ ЛЫН EE NER EE —0.5 V to7 V 
Input voltage range, Vj (except I/O ports) (see Note 1) ........ Yuki pud ЗЕР eU pat —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SNBAABT646 .................................... 96 mA 
SN74AB 1646. ына ыма ынны 128 mA 

приесатресшнепъ hic (Vi eO). зуы аял де етке аа Rp he a ке а quae ear a -18 mA 
Output clamp current, lok (Мо < 0) ...................... mE —50 mA 
Maximum power dissipation at TA = 55°C (in still air; DB package .............................. 0.7W 
DW package «us eu Er RR EAR RE esas dam’ 1W 

| NI package: e AR veda шеке кален 1.3 W 

Storage temperature range iio Sarees ане ea а pew enon RE deve nee eens —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


SN54ABT646 | SN74ABT646 


‘Supply voltage 45 5.5 4.5 5.5 V | 






Low-level input voltage | 
| 


NOTE 2: Unused or floating pins (input or /О) must be held high or low. 


Усс 

VIL 
! 
H | 
L 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | LE 


i i Ta = 25°C SN54ABT646 | SN74ABT646 
PARAMETER TEST CONDITIONS | 
| MN ТҮРЕ МАХ| Шы мах 


Тесей oe зт 
eT s an 
VoH | 
(00-457 O A O 
Vcc = 4.5 V, Юн = -32 mA 
| Мес = 4.5 V, IOL = 48 mA 22222222055) 
Мо. ` 
VOL ^ оставу Торта rf 


а Vcc = 5.5 V, | 
VI = Voc or GND | 
[f —[wo-ssw  vo-asv | во 29 |° -teo| — | m 


seamen) = 


Vcc = 5.5 V, One input at 3.4 V, | | 
АН . . I : 
МСС Other inputs at Vcc or GND NE. 15 15 


T All typical values are at Voc = 5 V. ` 

+ On products compliant to MIL-STD-883, Class В, this parameter does not apply. 

Š The parameters Іо2ң and lozL include the input leakage current. — 

T This data sheet limit may vary among suppliers. ще | | 

# Not more than one output should be tested at a time, and the duration of the test should пої exceed опе second. 

ll This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
















UNIT 


uA 


= [Е 
>| > 






EM 


2 


N 

ол 

O 
= 










timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) | | 
Vcc =5 V, | | 
SN54ABT646 | SN74ABT646 
Ta = 25°C 








felock Clock frequency О 125 
tw Pulse duration, CLK high or low | 
5 


High | 35 
|t tup time, A or B bef KABT АТ. 
ви Setup time, A or B before CLKABT ог СКВ 


th Hold time, A or В after CLKABT or CLKBAT - 0 o | 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 2) 


Ta 225°C завадетвв 
| FROM TO ШЕ x SN54ABT646 | SN74ABT646 
TA = 25°C 
PARAMETER (INPUT) (OUTPUT) A UNIT 











MIN 
125 
1.5 
1.5 


PLH CLKBA or CLKAB Aor B 
| 
РЕН AorB BorA 
(PHL | 15 33 59] 
H SAB ог SBAT Bor A 
| 45 36 89 
tPZH 
tPZL 
PLZ 


4 6.8 
4 7.4 
3 5.9 
3.3 5.9 
6.1 


24 4.3 5.3 
AorB 

2.1 5.8 74 | & 

1.5 3.5 7.3| ` 
AorB 


1.5 3 7 
1.2 4.5 5.7 
AorB : 
2.5 6.5 9 
tPHZ 1.5 38 467 


T These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 







AorB 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 









(see Note A) 
LOAD CIRCUIT FOR OUTPUTS 

tw — 

| 
| | зу 

Input 1.5V 1.5 V 
OV 
VOLTAGE WAVEFORMS ` 
PULSE DURATION 
(see Note B) | | Жа. оу 


Output 


VOH 
1.5 V 


x ——— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 


NOTES: А. CL includes probe and jig capacitance. 


Timing Input 1.5 V | 
- елы ОУ 


баға при! 


Output 
Control 


- Output 
Waveform 1 
61 аҒ7У 
(see Note С) 


Output 
Waveform 2 
51 at Open 


| (see Note С) 


tPLH/tPHL 


tPLZ/tPZL 
їРН2/Р2Н. 





3V 


| 
| tsu | th | 
| | 3V 
1.5 V 15V .— 
- оу 
‘VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
15у 
4 | оу 
tPZL -» wa | | | 
| (рг >œ < 
sis | 3.5V 
| 15V | | VoL +0.3 V 
+ 
| VoL ` VoL 
| | tpHz —| “- 
tPZH > |6 | 
О! ~~ — 7 33, VOH 
“ЖЕН X. Von - 0.3 V 
: шш 0 ү 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 0, tr < 2.5 ns, tps 2.5 ns. | 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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€ State-of-the-Art EPIC-IIB™ BiCMOS Design SN54ABT646A . . . JT PACKAGE 
Significantly Reduces Power Dissipation SN74ABT646A . зе жанры МТ РАСКАСЕ 

е ESD Protection Exceeds 2000 У Per 
MIL-STD-883C, Method 3015; Exceeds сікав |і ` 24 Voc 
200 V Using Machine Model (С = 200 pF, SAB 2 оз] CLKBA 
В = 0) DIR Цз 22 | SBA 

е Latch-Up Performance Exceeds 500 mA А Ца 2 OE 
Per JEDEC Standard JESD-17 А2 | 5 201 B1 

е Typical Мо p (Output Ground Bounce) АЗ [16 191) В2 
< 1 V at Усс = 5 V, Ta = 25°C A4 Ц7 | ВЗ 

е High-Drive Outputs (-32-тА Іон, ASUS 171В4 
64-mA loL) Аб Цо 1611 B5 


А7 |] 10 15|] B6 
A8 |] 11 141] B7 
GND [|] 12 131] B8 


е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 


DIPs SN54ABT646A ... FK PACKAGE 
(TOP VIEW) 


description 


These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the “ABT646A. 


Output-enable (OE) and direction-control (DIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 

. the high-impedance port may be stored in either 
register or in both. 





NC - No internal connection 


The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT646A в available in Tl's shrink small-outline package (ОВ), which provides the same /О pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT646A is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT646A is characterized for operation from —40°C to 85°C. — 


ЕРІС-ПВ is a trademark of Texas Instruments Incorporated. 


Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 


PRODUCTION DATA information is current as of publication date. Ы Copyright © 1993, Texas Instruments Incorporated 
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21 3 1 23 2 22 21 3 1 23 2 22 
OE DIR CLKAB CLKBA SAB  SBA OE ОА CLKAB CLKBA SAB SBA 
L Esc X X X L L H “х X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS B TO BUS A 


BUS A TO BUS B 





21 3 1 23 2 P EE | 21 3 1 23 2 22 
OE ОА СІКАВ CLKBA SAB SBA OE ОА  CLKAB СКВА SAB SBA 
X X X 1 X x L H L X H X 
H X t 1 X X | | 

STORAGE FROM ` E | TRANSFER STORED DATA 

A, B, ORAAND B | | | ТО AAND/OR В 


Figure 1. Bus-Management Functions 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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FUNCTION TABLE | 


пада PATA NOS OPERATION OR FUNCTION 
E DIR CLKAB  CLKBA SAB SBA A1 THRU A8 B1 THRU B8 
T X 


Input Unspecifiedt Store A, B unspecified 
X T Unspecifiedt Input ` 
t t Input Input Store A and B data 
X X Output Input Real-time B data to A bus 
Output Input Stored B data to A bus 
X X Input Output Real-time A data to B bus 












| 


хі гіх хіх x 





гіт T! 
r mix хіх x 


r 
гіх хіх жж x 


[Tr 
TE 


HorL X 


T The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 


= 
> 








logic symbol 
__ 21 
ОЕ -; 
DIR | 3 ЕМІ [BA] 
"m" Ар 3 EN2 [AB] 
22 
SBA — 
CLKAB 2 
SAB 
20 
| 4 B1 
А1 
5 19 
а - p 82 
6 18 
7 | 17 
8 16 
9 15 
10 : 14 
11 13 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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logic diagram (positive logic) | 


OE Ф 
В 
м 
DIR —3 
CLKBA —22 
spa —22_ 
CLKAB — 2 
SAB - 2 


One of Eight 


Channels 


20 B1 


2 
+ 
pem emis m mp M LM ү 








To Seven Other Channels | 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Voc .................. арыма Бы tage Leu sud Cosa bte ГГ С —0.5V to 7 V 
Input voltage range, V, (except I/O ports) (see Note 1) ............. "n —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output іп the low state, Io: SN54ABT646A ................................... 96 mA 
SN74ABT646A................................... 128 mA 

Input-clamp: current, luc (Vj « О) zl екы за мак ие YS veh hein C QUERN de utkuka .—18 mA 
Output clamp current, lec (Море 0) 35 oc eerte: NR rhe RE RR TERES URNA tbt d ub d Reads —50 mA 
Maximum power dissipation at TA = 55°C (in still ам): DB package .............................. 0.7 W 
DW раскаре: кз hes coer eae ER PE FP 1W 

МТ Dackage ана иван рта 1.3 W 

Storage temperature range ....................................................... —65?C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


SN54ABT646A | SN74ABT646A 


Ун Hg — L z TL lv] 
[V Lowieverinputvotage — — —  — _ |] os ss v — 
V| 0 

loH igh- 

IOL 


















V 
V 
V 
2 


At/Av Input transition rise or fall rate Р 
ТА Operating free-air temperature | E —55 125 


NOTE 2: Unused or floating pins (input or /О) must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 





















| | Ta = 25°C SN54ABT646A | SN74ABT646A 
PARAMETER TEST CONDITIONS UN 
| MIN ТҮРЕ МАХ мм МАХ| мм МАХ) 
VcC-45V,  h=-18mA Rl... 02] ер ay | 
I Vcc=45V, _IoH=-3mA_ [258] 25 | 25 -- 
Усс=5%. — lou--3mÀ BE ANNE MAE PENES ОИ ЫИ 
VOH | | V 
Voc-45V, — log --24mA eee VCI CE ee 
У00-457, оң 2-32 тА E SS | == s 
— |Voc=45V, о = 48 mA 98) 051 
VoL - v 
| _ |йсс-45Ү%, По света та — — — | — —— 985. 
52! " 
Vi- Voc or GND 
ол$ |Уоо-55У  Уо-95У || от | а” 
cex — |уос-554  Vo-ssv owwsmg [sof so] әры” 
| lof | |Voc-55V Уо-25У -50 -100 -180| -50 -180| -50 -180 
Oupusng | — — | — |” 
| Q Oupusiow | f 9 
СС VI = Voc or GND 
Ориз аваа | ao) ао — Z| m — 
| Voc = 5.5 V One input at 3.4 V : 
lI CC ; p ; 
Other inputs at Vcc or GND Ps |o ow o "| 





T All typical values are at Vcc - 5 V. | ` 
+ Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š The parameters lozH and loz include the input leakage current. 

T This data sheet limit may vary among suppliers. 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

ll This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


felock Clock frequency | : 2 0 125 
tw Pulse duration, CLK high or low ae 





tsu Setup time, A or B before CLKABT or CLKBAT | 
th Hold time, A огВ after CLKABT or CLKBAT 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 2) 


FROM TO SN54ABT646A | SN74ABT646A 
Ta = 25°C 
PARAMETER (INPUT) | (OUTPUT) A UNIT 


|5 


5.1 
CLKBA ог С КАВ 


10.5 





T These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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PARAMETER MEASUREMENT INFORMATION 













© 7V | 
I O 
From Output | open 
Under Test GND | 
! ! | | tPLH/tPHL 
CL =50 pF | tpLz/tPZL 
(see Note A) | : tpHz/tPZH 
LOAD CIRCUIT FOR OUTPUTS | 
| ------- Зу 
Timing Input 1.5 V 
| али оу 
а tw —— | | | 
| | | ' t di th ” 
| | | ЗУ Mio | | 
inc | | | | ЗҮ 
ре е Data Input | A 1.5 V 15V 
0v OV 
VOLTAGE WAVEFORMS | | VOLTAGE WAVEFORMS 
| PULSE DURATION | ‘SETUP AND HOLD TIMES 
(see Note B) A | оу Control | | | E 
| | РЕТТЕР їр әр — M— | ° 
tPLH 1*4 —5 ЗЕ tPHL | | ipis cp le 
mot Output | | | 
| | YOu Waveform 1 | \ 1.5 V | | 4 | oa 
1.5V | i 
Output | 1.5V | | ста ту | | VoL * 0.3 V у 
| VoL Note C | lize ; VOL 
| | | ‚ (see Note С) | | tPHz > + 
tPHL ———3» ids | РЕН tPZH - (6«Я | 


Output | 


| | у E 
| | г Мон Waveform 2 ` | Мон -0.3 V Өн 


——— VoL (see Note С) 


VOLTAGE WAVEFORMS | . | VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES | ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. Сі includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tf < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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ө State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT651 ... JTPACKAGE . 
Significantly Reduces Power Dissipation | SN74ABT651 . . os WE NT PACKAGE 
е ESD Protection Exceeds 2000 V Per | 
MIL-STD-883C, Method 3015; Exceeds 24  Мсс 
200 V Using Machine Model (С = 200 pF, CLKBA 
R = 0) | 22|| SBA 
e Latch-Up Performance Exceeds 500 mA 21 | OEBA 
Per JEDEC Standard JESD-17 | ... 20[| B1 
е Typical Мо p (Output Ground Bounce) 19|] B2 
<1 V at Vcc 25V, TA = 25°C | | .. 18 B3 
е High-Drive Outputs (-32-mA Іон, 17|} B4 
64-mA lo, ) 161 B5 
ө Multiplexed Real-Time and Stored Data i s: 
е Inverting Data Paths 1311 Вв 





е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink | 
Small-Outline (SSOP) Packages, Ceramic рее 
Chip Carriers, and Plastic апа Ceramic 
DIPs 


description | 


These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. The 
select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. A low input level selects real-time 
data, and a high input level selects stored data. 
Figure 1 illustrates the four fundamental l 
bus-management functions that can be performed NC — No internal connection 
with the "ABT651. 


Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA аге іп the real-time transfer mode, it is also possible to store data without using the internal D-type flip-flops 
by simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. Thus, when 
all the other data sources to the two sets of bus lines are at high impedance, each set will remain at its last state. 











To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 


The SN74ABT651 is available in ТІ shrink small-outline package (DB), which provides the same /О ріп count 
and functionality of standard small-outline packages іп less than half the printed-circuit-board area. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 
UNLESS OTHERWISE NOTED this document contains PRODUCTION 


DATA information current as of publication date. Products conform to ` j | 
Specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of ail EXAS 
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description (continued) 


The SN54ABT651 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
| SN74ABT651 is characterized for operation from —40°C to 85?C. | 


FUNCTION TABLE 


| "INPUTS | | | DATA ИО 
— | OPERATION OR FUNCTION 
OEAB  OEBA CLKAB  CLKBA SAB SBA A1 THRU A8 B1 THRU B8 


HorL HorL x Input Input | Isolation 
T T Input . Input Siore A and B data 
T HorL Input - A Unspecifiedt Store A, hold B 
T T Input Output Store A in both registers 


а 


Unspecifiedt ` Input Hold A, store B 
Output Input Store B in both registers 
. Output Input Real-time B data to A bus 
Output Output Stored B data to A bus 
Input Output Real-time A data to B bus 
Input | Output Stored A data to B bus 


Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by various signals at the OEAB or OEBA inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

— When select control is low, clocks can occur simultaneously so long as allowances are made for propagation delays from В to B (B to A) plus 
setup and hold times. When select control is high, clocks must be staggered in order to load both registers. 


L 
X 
H 
L 
L 
L 
L 
H 
H 


=L 


Output Output . 
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3 21 1 23 2 22 3 221 1 23 2 22 
ОЕАВ ОЕВА СІКАВ СІКВА ЗАВ SBA ОЕАВ ОЕВА CLKAB CLKBA ЗАВ SBA 
L L X X X L . H H X X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS ВТО BUSA | | BUS ATO BUS В 





3 21 1 23 2 22 3 21 1 23 2 22 
OEAB ОЕВА CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB  SBA 
X H 1 X X X H L Но Но H H 
L X X T X X | | 
L H T T X X | 

STORAGE FROM TRANSFER STORED DATA 
А, В, OR A AND B 


TO A AND/OR B 


Figure 1. Bus-Management Functions 
Pin numbers shown are for the DB, DW, JT, and NT packages. | 
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logic symbolt 


OEBA я EN1 [BA] 
ОЕАВ 
CLKBA 2 
SBA — 
CLKAB — 
SAB 
mE. B1 
A2 B2 
Аз -9 B3 
А4 L- B4 
A5 8 B5 
A6 — B6 
A7 - 10 B7 
A8 11 B8 





T This symbol is in accordance with АМЗИЕЕЕ Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and МТ packages. 
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logic diagram (positive logic) 


ОЕВА 2! «> 





ОЕАВ -5— T» 

CLKBA 23 » 
SBA -22 

CLKAB — p | 





ЅАВ i 





One of Eight 
Channels 


Қ oy ы)! 
“ЧЕ оз 


— пони 


N 

e 
о) 
ah 


(2 
| === es ums 





то Seven Other Channels 
Pin numbers shown are for the DB, DW, JT, and NT packages. ` 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCG ..................................................... ....4 -0.5 Уіо7У 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lg: SN54ABT651 .................................... 96 mA 
тт : SNT4ABTO651 i52 orm вне тыры БЫР CE 128 mA 

Input clamp curent hk (Vis) долем зан тра ғала ты pupu қазынаны аа ЫН een —18 mA 
Output clamp current, lox (Мо < 0) ...................... ЕРЕЕН -50 тА 
Maximum power dissipation at TA = 55°C (in still аі): DB package .............................. 0.7 W 
| DW Dackago «suo, eR EDU UTERE DNUS DEP .1W 

| NT package ........ NTC DE 1.3 W 

Storage temperature range .......................... "Em .... —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) | | 


Vcc Supply voltage ` 

VIH ‘High-level input voltage 

VIL Low-level input voltage 

V| Input voltage 

ОН. High-level output current 
loL Low-level output current 
At/Av Input transition rise or fall rate 





ТА Operating free-air temperature 


. NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | | > 
| | TA = 25°C SN54ABT651 | SN74ABT651 
PARAMETER |. TEST CONDITIONS 
| | | ММ ТҮРЕ МАХ МН МАХ] МЫ МАХ 
VOH та V 















5 
Voo=5V он--З тА 
Voo=45¥,  (оң--24тА NE NENNEN NC WEE a, 

© Усся45М (он--2т |) Я | | 2 _ 
з [От aem | k э 
Voc-45V, _ lop-G4mA | оо) 056 
а Voc - 55 V, p +1 
Mis vee S GND 

| lt |Месн0,  Могуо«44У | 
Усс-55М  Vo=5.5V 


Outputs high ` 
Outputs disabled 


мес? Vcc = 5.5 V, One input at 3.4 V, - 
Other inputs at Vcc or GND ž 
Vo =2.5 V or 0.5.V A or B ports 


T All typical values are at Vcc = 5 V. | 














+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. | 

9 The parameters lozH and (от. include the input leakage current. — | 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс ог GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 










‚ Vec=5V, 
T ABI. 25°С SN54ABT651 SN74ABT651 та“ 
"clock Чок Clock frequency — | Чок Clock frequency — | 


Pulse duration, CLK high or low — 
ы. Setup time, А ог В before CLKABT ог CLKBAT бз 
th Hold time, A or B after CLKABT ог CLKBAT BH IEEE 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 2) 


FROM TO SN54ABT651 | SN74ABT651 
TA = 25°C 
PARAMETER . (INPUT) (OUTPUT) — UNIT 
ТҮР МАХ MN МАХ] MN MAX] _ 























РІН CLKBA ог CLKAB AorB 
tPHL 
= a 
tPZL | 
на ы 
ОЕВА А | 
x | sa] sao 
A {РД | ү =. 
tPHZ | 45| 15 65 
tPLZ | 44] 15 52) 


T These parameters are measured with the internal output state of the storage a opposite to that of the bus input. 





deua. а: PREVIEW information concerns products in the formative or 
of development. Characteristic data and other 
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PARAMETER MEASUREMENT INFORMATION 











А 7V 
о 
From Output Open 
Under Test GND | 
ES | | tPLH/tPHL 
Сі = 50 pF ірі 2/р?2і. 
(вее Мо!е А) f tpHz/tpzH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
: tw —— 
| 
| | 3V 
праг Пон 15 V Data Input 
| 0v 
VOLTAGE WAVEFORMS | | VOLTAGE WAVEFORMS 
PULSE DURATION | SETUP AND HOLD TIMES 
3V  —. | — зу 
Input TE | Output 1.5 V 
(see Note B) | | _ ov Control А „= | оу 
TENE | РЕШЕ tPzL—» e | ` | 
t : 
tPLH 4») | | fPHL ИЕТ | рш > + | 
| | ——— VoH т Ба | | 3.5 V 
/ | N 15V. aveform 15V 
Output | 1.5 V | | | ста ту | | VoL * 0.3 V Š 
| Мог | | | OL 
ag | | (see Note C) | | tPHZ >» + 
рн. ——» à ” {РІН dum Ран Ot | ^ š 
utpu s S p: 
| Те | m VOH waveform2 ` | ш) VoH-0.3 v ОН 
Output 5 5 $1atOpen 5 
~= VoL (see Note C) | = ON 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES | ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 
NOTES: А. С) includes probe and jig capacitance. 


B. 
C. 


D. 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t < 2. 5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 





2-142 


әт TEXAS. 


INSTRUMENTS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 


SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


5СВ5070С - D3660, JULY 1991 — REVISED JULY 1993 





ө State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT652... JT PACKAGE 
Significantly Reduces Power Dissipation SN74ABT652 . . Е os VIEW NT PACKAGE 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C - 200 pF, 
В = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Voi p (Output Ground Bounce) 
«1VatVcc = 5 V, Ta = 25°С 

ө High-Drive Outputs (-32-тА Іон, 
64-mA lo, ) | 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic- 
Chip Carriers, and Plastic and Ceramic 


DIPs | 5М54АВТ652... FK PACKAGE 
(TOP VIEW) 





description 


These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 


Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
. transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during the transition between 
stored and real-time data. A low input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental ` NC — No internal connection 
bus-management functions that can be performed | 
with the 'ABT652. 


Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB ог CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. ; 





To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
.pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION "P 

DATA information current as of publication date. Products conform to I 

specifications per the terms of Texas Instruments standard warranty. TEXAS 


Production processing does not necessarily include testing of all 
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description (continued) 


The SN74ABT652 is available in ТР shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The 5М54АВТ652 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
5М74АВТ652 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS "EC DATA ИОТ ed | 
— OPERATION OR FUNCTION E 
OEAB  OEBA  CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 | ` 


Input Input Isolation 


- 
= 


Input Input Store A and B data 
Input — Unspecifiedt Store A, hold B 
Input Output | Store А in both registers 
Unspecifiedt Input ` . Hold A, store В 
T E Output Input Store B in both registers 
X. ` Output Input Real-time B data to A bus 
X Output Input Stored B data to A bus 
X X Input Output | Real-time A data to B bus 
HorL (X | Input ` | Output Stored A data to B bus 


тт гот xI тт 


L 
X 
H 
L 
L 
L 

L 
H 
H 
H 


_ Stored А data to B bus and 
stored В data to А bus 


T The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

Í Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 


r- 


HorL Ногі. . Output Output 
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3 21 1 23 2 22 3 21 1 23 2 22 
OEAB ОЕВА CLKAB CLKBA SAB SBA OEAB ОЕВА CLKAB CLKBA SAB SBA 
L L X X X L H H X X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS B TO BUSA BUS ATO BUS B 





3 21 1 23 2 22 3 221 1 23 2 22 
OEAB ОЕВА CLKAB CLKBA SAB SBA OEAB ОЕВА СІКАВ CLKBA SAB SBA 
x H t X X X H L L L H H 

L X X 7 X X . 

L H Та 7 X X 
STORAGE FROM | TRANSFER STORED DATA 
A, B, OR AAND B „А | ТО AAND/OR В 


Figure 1. Bus-Management Functions 


Pin numbers shown are for the DB, DW, JT, and NT packages. 
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logic symbolt 
_ 21 
ОЕВА — 
OEAB 
CLKBA — 
22 
SBA — 
CLKAB — 
SAB 
4 
A1 
5 
A2 
6 
A3 
7 
A4 
в 
А5 
9 
А6 
10 
А? 
11 
A8 





СЫ ЕМІ [BA] 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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15 
14 
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B1 


B2 
B3 
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B5 
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logic diagram (positive logic) 


— 21 
OEBA о 


ОЕАВ 


N 
x 





CLKBA 
spa —22 
CLKAB —- b 
SAB — 
Saku ради тт ат тата 7 
| One of Eight | 
| Channels i | 
| ШЕК | 
T | 
| ва | 
ai—* | | | 
| 20 a 
in s 
QUEM El E | 
ОП Hpo] 
| пин Mb | 
EET BRUNNEN ERN В 





To Seven Other Channels 


Pin numbers shown are for the DB, DW, JT, and NT packages. 





| 4% ТЕХА6 
INSTRUMENTS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 M | 2-147 


SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


SCBS070C - D3660, JULY 1991 — REVISED JULY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltage range, Vcc ..... "emm TP ООЛО Waste bin -0.5 Vto7 V 
Input voltage range, Vj (except I/O ports) (сее NOIB T) ЫҚ а quedando Sb gine eon ares —0.5 Vto7 V 
Voltage range applied to any output in the high state or power-off state, МО» челер trie. —0.5 V to 5.5 V 
Current into any output іп the low state, Іс: SN54ABT652 ...................... пиле 96 mA 
| SN74AB 1652 .................................... 128 mA 
Input clamp current, lik (VO) ad etek ылдан ТТТ ринга, жазасы ар елда ад .. —18 mA 
Output clamp current, lox (Мо<0).................................. РЕС ар кыр -50 mA 
Maximum power dissipation at TA = 55°С (in still air): DB package ........... ORNARE EU 0.7W 
| | i | DW package ........................... TP 1W 

| | NT package ........... bed ЧОЛОО СГ 1.3 W 
Storage temperature range ...................................... TOT DTE —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Аве 
- UNIT 

[ww wax| ww ме 
Nos Sere БЕС в e ЕСЕН 
C КЁ ЕР 
жаба” шш 
| Пета 
|у | 


















ATE Input transition rise or fall rate £ 
Operating free- -air temperature 


NOT 2: Unused or floating pins (input or /О) must be held high or low. 





i 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54ABT652 | SN74ABT652 
PARAMETER TEST CONDITIONS UNIT 
Voo=45V,_ya-10mA 


Voc = 5 V, loH = -3 mA 


Усс-45/ loH=-3mA 25 
Voo=45¥, он 24 тА UR каноне 
Усс = 45V ОН =—32 тА 


усс-45М lo =48mA NAE. 
Voc = 457, loL = 64 mA ES 
я 


ие, 5.5 V, Control inputs 
= Vcc or GND А ог B ports 
саб |Уе-554/ МУ во 0. 
од} jwe-ssw vosos L =œ ШЕШЕСІ 
т 


сех __оствам__ мотам ара ep 
Vcc = ББҮ, Vo =2.5V -50 -100 -180| -50 -180| -50 -180 


o | 
=n C [aso зи 
ша —— = | aaa | же 1. 
VI = Vcc or GND 
Other i ‘inputs at Vcc or GND 
— 
ИРИ ИШИП ИЕБИ ШӘЙ 


2—14 = 2. со V or 05 V Control inputs 


ТА ed values are at тене 5 V. 

+ Оп products compliant їо MIL-STD-883, Class В, this parameter does not apply. 

§ The parameters lozH and lozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


Vec=5V, 
TA = 25°C SN54ABT652 SN74ABT652 


clock Clock frequency 70 125 2 


Pulse duration, CLK high or low БЕТ „Ф, 
Setup time, А ог В before CLKABT ог CLKBAT | 35 23. a 
Hold time, A or B after CLKABT or CLKBAT т жәе т. = X 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 2) 


FROM Усс -5 V 
a TA = 25°C 
PARAMETER (INPUT) білгір —— 


tPZH 





T These parameters are measured with the internal output state of the storage easier ааа to that of the bus input. 
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SN54ABT652, SN74ABT652 


OCTAL BUS TRANSCEIVERS AND REGISTERS 
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PARAMETER MEASUREMENT INFORMATION 








о” V 
О 
From Output 22 — 
Under Test ND 
ірі НАРНІ. 
CL = 50 pF 5000 tPLZ/tPzL 
LOAD CIRCUIT FOR OUTPUTS 
3V 
Timing input 
оу 
+ tw — 
| | 
| | 3V 
ж 3V 
npu 1.5 V 1.5 V Data Input 
0v 0У 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
V ЗҮ 
© Input (ву Kisv : Output 15V 
(see Note В). | | | dV Control | - | оу 
| | le» PZL —> d 
{рн 14 —59 tPHL | | - 
Ы Тер ce „чт“ = кез k: » 3.5 V 
15V verom 1.5 
Output | Ж 15у | N ТОМ ту | | | Уо. +03У , 
| (see Note С) | | tPHZ > | 
ірні. ——» > , tPLH КЕ tPzu - W B 
| u 
| | Уон | бср. ` —— s Мон 
Waveform 2 VoH- -0.3 V 
——— VoL (see Note C) =OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Cy includes probe and jig capacitance. 


о om; 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, t€ 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 
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е State-of-the-Art EP/C-IIB™ BiCMOS Design SN54ABT652A . . . JT PACKAGE 
Significantly Reduces Power Dissipation SN74ABT652A . епн, OF NLPACEAGE 
e ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds СІКАВП 1 241] Voc 
200 V Using Machine Model (C = 200 pF, ЗАВП 2 231] CLKBA 


R= 0) OEABL] 3 22 Ц SBA 
е Latch-Up Performance Exceeds 500 mA 4 А1Ц 4 21 ОЕВА 
Per JEDEC Standard JESD-17 A2 Ц5 20|] B1 
€ Typical Voi p (Output Ground Bounce) АЗ Ц6 191 B2 
< 1 V at Усс = 5 V, TA = 25°C А4Ц7 = 181) B3 
е High-Drive Outputs (-32-тА (он, Asie 1784. 


64-mA lo, ) Ae lj 9 16) B5 


е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 


DIPs SN54ABT652A ... FK PACKAGE 
(TOP VIEW) 


A7 Ц 10 151} B6 
A8 U 11 14|] B7 
GND Ц 12 131] B8 


description 


These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 


Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during the transition between 
stored and real-time data. A low input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental NC — No internal connection 

bus-management functions that can be performed | 

with the "ABT652A. | 


. Data on the A or B data bus, or both, сап be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. 








To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. Copyright 1993, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 
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description (continued) 


Тһе SN74ABT652A is available in TI's shrink small-outline package (ОВ), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


Тһе SN54ABT652A is characterized for operation over the full military temperature range of -55°C to 125°C. 
Тһе SN74ABT652A is characterized for operation from —40?C to 85°C. 


FUNCTION TABLE 


INPUTS О DATA VOT - 
— OPERATION OR FUNCTION 
OEAB  OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 


Input Input Isolation 


= 


Input Input Store A and B data 
Input Unspecifiedt Store A, hold B 
Input | Output Store A in both registers 
Unspecifiedt Input Hold A, store B 
Output ^. Input Store B in both registers 
Output | Input Real-time B data to A bus 
Output | | Input Stored B data to A bus | 
X ' Input Output Real-time A data to B bus 
Hor L Input Output Stored A data to B bus 


Stored A data to B bus and 
stored В data to А bus 


T The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

Í Select control —L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 


т\т г гг хт то т 


L 
X 
H 
L 
L 
L 
L 
H 
H 
H 


r 


HorL HorL Output Output 
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3 21 1 23 2 22 3 21 1 23 2 22 
OEAB OEBA CLKAB CLKBA SAB SBA OEAB ОЕВА CLKAB CLKBA SAB SBA 
L L X X X L H H X X L X 
REAL-TIME TRANSFER | REAL-TIME TRANSFER 


BUS B TO BUSA BUSA TO BUS B 





3 21 1 23 2 22 3 21 1 23 2 22 
OEAB OEBA CLKAB CLKBA SAB  SBA OEAB OEBA CLKAB CLKBA SAB  SBA 
X H T X Же X H L L L H H 

L X X T X x 

L H T t X X 
STORAGE FROM TRANSFER STORED DATA 
A, B, ORAAND B | ТО ААМО/ОВ В 


Figure 1. Bus-Management Functions - 


Pin numbers shown are for the DB, DW, JT, and NT packages. 
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logic symbolt 


OEBA 


OEAB 
CLKBA 


SBA 
СІ.КАВ 


ЗАВ 


Al 


A2 
A3 
A4 
A5 
A6 
A7 
А8 


EN1[BA] 
EN? [AB] 





< 

-. 
i ие 
anh 

|g 


= 
o 
О 
-. 
NIN 
м 
< 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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` 19 


18 
17 
16 
15 
14 
13 


В1 


В2 
вз 
B4 


B5 


B6 


B7 _` 


B8 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


SCBS072C - D3875, SEPTEMBER 1991 — REVISED JULY 1993 





logic diagram (positive logic) 
OEBA—. d 
OEAB — (> 


CLKBA —23 
SBA —22 
CLKAB — > 
ЅАВ —2 
Опе of Eight 
Channels 
A1 
20 
B1 





Ф> 
er oe еден | 
| ENES ne u or nece URN Ra Met 





To Seven Other Channels 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Voc ............ РИТЕ TOERE T FETTE —— Pe КТЕ -0.5 Vto 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT652A ................................. .. 96 mA 
SN74ABT652A ....... QS SR DR ERR DE nae Depuis 128 mA 

Input clamp current, lik (V < 0) ............................................ rm —18 mA 
Output clamp current, loc (V6 € 0): eoe t e RRERE pU ов PEE қызтеке куда e —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 
DW package ................................ 1 W 

| NT package .............................. 1.3 W 

Storage temperature range ................................................ Е —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Supply voltage ae 
High-level input voltage Fu sns ss 







Voc 
UTEM C O Ten SEE AR) 
ав 
[aay _Inputtransiton іе обаны [5 
ТА Орегационовсалетреамшме | =F 


on 2: Unused or floating pins aa or I/O) must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


` Ta = 25°C SN54ABT652A | SN74ABT652A 
PARAMETER TEST CONDITIONS UNIT 
| Мы TYP MAX| мн МАХ| мн мах 
2.5 
















Мк 5 V, 
Veo=45V, _ Юн--ЗтА is... 4 29 = оов с 
Voo 5V loH- зп ар C j == 
VOH V 
Усс=45\, _ юн--24 т Ес сс БЕСЕНЕН ae 
Усс-45М (он--32тА EC MEME ee ee 
Усс=45\, — loL-48mA — User  . ee 
VOL V 
Veo=45V, lor =64mA _ |12256 
по 
\ , ША 
Vi = Voc or GND 
ер  VRIETV || — — se[ 3 — 
2... во 50 рл 
>= = = = x n — — орма” 
сес  |усс-55% мосвву [Opus | — — — — s| s|) әр” 
| lo] | |Vcc-55V — Vo-25V -50 -100 -180| -50 -180| -50  -180 
Guiputshigh | — | [250] кА — 
| Mp Outputsiow | æf з 9 
loc Vi = Vcc or GND: . 2 
Орав ва |  250| — | ао вА 
Voc = 5.5 V, One input at 3.4 V, | | 
# 
Alcc Other inputs at Vcc or GND 4 no lee ША 


T All typical values are at Vcc = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ The parameters lozH and IozL include the input leakage current. 

Т Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) | 


fclock > Clock frequency 0 125 0 125 | 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see = 2) 


FROM 


tPHL — 
Бит SAB or SBAT 


| PZH | ОҒАВ 

j tPZL 
iPHZ OEAB 

tPLZ 


T These parameters are measured with the internal output state of the storage register opposite to that of the "we input. 


tPZL 
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PARAMETER MEASUREMENT INFORMATION 












о 7V 
O 
From Output Эреп 
Ипаег Тез! GND 
tPLHAPHL 
CL = 50 pF tPLZ/tPZL 
(see Note A) tpHZ/tpZH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
n tw — 
| 
| | 3 V 
Input 1.5 V 1.5 V Data Input 
0v 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
зү 3V 
Input 15V Output 1.5 V 
| (see Note В) | ха 0v Control | | оу 
| | tPzL — (4 | 
tPLH -«*—^ е. ірні. | tpLz —> 4 
| | EIN ео. o P ue | Е 3.5 V 
1.5 V aveform 1.5 V 
| | | ог (see Note С) | | tPHZ — ра OL 
tPHL -“-» <<? | tPLH T— tPZH > (4- | 
| шіри | І. 
| | VOH Waveform2 | | Vou озу УОН 
Output 1.5V 1.5 V S1 at Open 1.5V 
— —— VoL (see Note C) | | | т 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. CL includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR: < 10 MHz, Zo = 50 Q, tr < 2.5 ns, it < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


о OD; 


Figure 2. Load Circuit and Voltage Waveforms 
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State-of-the-Art EPIC-IIB™ BiCMOS Design SN54ABT657 ... JT PACKAGE 


Significantly Reduces Power Dissipation SN74ABT657 . .. DB, DW, OR NT PACKAGE 
(TOP VIEW) 


€ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
В = 0) 

Ф Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

€ Typical Vo, p (Output Ground Bounce) 
<1V at Voc = 5 V, Ta = 25°C 

е Flow-Through Architecture Optimizes ` 
PCB Layout 

е High-Drive Outputs (-32-тА Іон, 
64-mA lo, ) 


е Package Options Include Plastic: 
Small-Outline (SOIC) and Shrink 





Small-Outline (SSOP) Packages, Ceramic а ЕТА | 
Chip Carriers, and Plastic and Ceramic 
DIPs 


description 


The 'ABT657 contains eight noninverting buffers 
with parity generator/checker circuits and control 
signals. Тһе  transmit/receive (T/R) input 
determines the direction of data flow. When T/R is 
high, data flows from the A port to the B port 
(transmit mode); when T/R is low, data flows from 
the B port to the A port (receive mode). When the 
output-enable (OE) input is high, both the A and B 
ports are in the high-impedance state. 





Odd or even parity is selected by a logic high or low 
level on the ODD/EVEN input. PARITY carries the 
parity bit value; it is an output from the parity 
generator/checker i in the transmit mode and an input to the parity generator/checker in the receive mode. 





NC - No internal connection 


In the transmit mode, after the A bus i is polled to determine the number of high bits, PARITY is set to the logic 
level that maintains the parity sense selected by the level at the ODD/EVEN input. For example, if ODD/EVEN 
is low (even parity selected) and there are five high bits on the A bus, then PARITY is set to the logic high level 
so that an even number of the nine total bits (eight A-bus bits plus parity bit) are high. 





In the receive mode, after the B bus is polled to determine the number of high bits, the error (ERR) output logic 
level indicates whether or not the data to be received exhibits the correct parity sense. For example, if 
ODD/EVEN is high (odd parity selected), PARITY is high, and there are three high bits on the B bus, then ERR 
is low, indicating a parity error. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT657 is available in T's shrink small-outline package (DB), which provides the same /О pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. | 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
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D3694, JANUARY 1991 — REVISED OCTOBER 1992 
description (continued) 


The SN54ABT657 is ananassa for operation over the full military temperature range of— 55°C to 125°C. The 
SN74ABT657 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


NUMBER OFAORB | | INPUTS INPUT/OUTPUT OUTPUTS 
INPUTS THAT ARE HIGH | og т  ODD/EVEN PARITY 


Transmit. | 


L 


_ Transmit 
Receive 


0, 2,4,6,8 


Receive 
Receive 
Receive 
Transmit 
Transmit 
Receive 
Receive 
Receive 


Pe sa Ps ie ae, рег? е г 


rlr 
> 


Receive 


xir r X TZ r те r^ rrr 





| ра боп саге | 





logic symbolt 
OE | 
TR - 3 EN1/3G5 [REC] 
3 EN2 [XMIT] 
ODD/EVEN | 
| 23 
ET +A 1 B1 
3 zy 2У 22 
4 21 
5 20 
6 17 
8 16 
9 15 
10 14 
13 Ж 
PARITY 
' 12 | 
ERR 





. t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. | 
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N e <+ wu» о 
а a a a а а 
N © N о 
N N = T 


18 gg 


«= 
m 
с? = 
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V м V |M irn V | oV V | 


ШІШ ala d 
ae 








е 
= tO © © o T 


1 


= N e <+ Ф о N о 
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T/R 


logic diagram (positive logic) 
сЕ. 24 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t : 


Supply voltage rang; Моб: зеен нива лк» Әйнек БЕРМЕН BR ра E d Xx: -0.5 Vto7V 
Input voltage range, VI (except МО ports) (see Note 1) ...................... TORRE EM .—0.5Vto7V 
Voltage range applied to any output in the high state or power-off Stato, VO wig rs —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT657 .......... КОО! een te re nde 96 mA 
f SN74ABT657 ................. pee e awa S a a =a re 128 mA 

Input clamp current, цк (У,<0) ........ сет eee ГУ he EMI anes КГК ЛУСУ Г —18 mA 
Output clamp current, lok (Мо<0)........................................ Fo TOM —50 mA 
Maximum power dissipation at TA = 55°C (in still air): ОВ package .............................. 0.7 W 

! DW package: 4 osos а Ералы e totus SAN 

| NT раскаде o ema os ER VR crane анн! 1.9W 

Storage temperature range ................................................. NN —65?C to 150?C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Supply voltage СЕЕ 


. High-level input voltage Too 
_Input voltage 












Low-level input voltage 
High-level output current 
Low-level output current 


mie Input transition rise or fall rate 


TA 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 








Operating free-air temperature 





«35 TEXAS 
INSTRUMENTS 


2—166 | | | . POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 


SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 


D3694, JANUARY 1991 — REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


Ta = 25°C SN54ABT657 | SN74ABT657 
PARAMETER TEST CONDITIONS UNIT 


| VK |Мсс-45У = —18 mA 1.2 


Voc = 4.5 V, ІОН =—3 mA 
Voc = 5 V, ІОН = -З mA 
VoH 
Vcc = 4.5 V, loH = -24 mA 
Vcc = 4.5 V, ІОН =—32 mA 
у Voc = 4.5 V, loL = 48 mA 
ӨР Vcc = 4.5 V, IOL = 64 mA 0.55 


N Vcc = 5.5 V, Control inputs 
| Vi = Vcc or GND A or B ports 
Outputs high 


Outputs disabled 250 


Voc = 5.5 V, | Outputs enabled 
Ons при акау, шы Outputs disabled 
Other inputs at ` 


КЛЕЙ Vi + 2.5 Vor 0.5 V Control inputs 
МО =2.5 V ог 0.5 V A or B ports 


ЇТ All typical values аге аї/сс=БУ. —. — 

+ On products compliant to MIL-STD-883, Class В, this parameter does not apply. 

§ The parameters Іо2н апа IozL include the input leakage current. | | 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT657, 5М74АВТ657 - E) 


OCTAL TRANSCEIVERS WITH PARITY GENER 


AND 3-STATE OUTPUTS 


D3694, JANUARY 1991 - REVISED OCTOBER 1992 


ATORS/CHECKERS 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) | 


Vcc=5V, SN54ABT657 | SN74ABT657 | - 
| ТА =25°C . UN 


PLH OA PARITY 
(PHL | 


| FROM TO 
Шыға, (INPUT) (OUTPUT) 


PARITY, ERR 


tPLH 


(H Н 
PLH PARITY 
tPHL 


tPZH 


tPZL — 
REN === 
A BL PARITY Or ERR 





Л. 5.1 
3.4 5.4 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 


D3694, JANUARY 1991 - REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 











= 7V 
О 
From Output Open 
Under Test GND 
ірі НАРНІ. 
CL = 50 pF tPLZ/tPzL 
(see Note A) tpuz/tpzH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
А tw ——> 
| 
| | 3V 
Input 1.5 V 1.5 V Data Input 
OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
| 3V | 3V 
енер Жоу Хе hon v 
| | 0У 4 | | оу. 
| | РИШЧ | Рай» — M— | 
Тин 7€ —5 | | ‘PHL | |- Pus M “- 
| | — —— Мон " dg | | | 3.5 V 
4.5 V aveform 1.5 V 
Output | 1.5V | ста ту | | VoL + 0.3 V " 
| [| VOL see Note С) | Puce P OL 
н. —4—9» 4-»- ірін ошын РН M f< | | 
utpu 


| | | Уон Waveform 2 TM | Мон - 0.31 ү VoH 


——— VoL (see Note C) = 


VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES -ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. С; includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 20 = 50 О, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


o om 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D3779, FEBRUARY 1991 — REVISED JULY 1993 


ө State-of-the-Art EPIC-IIB'" BiCMOS Design 5М54АВТ821..../Т PACKAGE 


Significantly Reduces Power Dissipation SN74ABT821 . . (TOR WE. NT PACKAGE 


е ESD Protection Exceeds 2000 V 
Per MIL-STD-883C, Method 3015 


€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
«1VatVcc = 5 V, TA = 25°C 

е High-Drive Outputs (—32-mA Іон, 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 





description SN54ABT821 .. . FK PACKAGE 


These 10-bit flip-flops feature 3-state outputs (TOP VIEW) 


designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, /О ports, bidirectional bus drivers with 
parity, and working registers. 


The ten flip-flops are edge-triggered D-type 
flip-flops. On the positive transition of the clock 
(CLK) input, the device provides true data at the Q 
outputs. 


A buffered output-enable (OE) input can be used 
to place the ten outputs in either a normal logic 
state (high orlow level) or a high-impedance state. 
In the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive provide 
the capability to drive bus lines without need for 
interface or pullup components. 





NC - No internal connection 


The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT821 is available in TI’s shrink small-outline package (DB), which provides the same І/О pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The 5М54АВТ821 is characterized for operation over the full military temperature range of —55?C to 125°C. Тһе 
SN74ABT821 is characterized for operation from —40?C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 


| | 
iticati the terms of Texas Instruments standard : I 
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' SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP- FLOPS 
. WITH 3-STATE OUTPUTS 


D3779, FEBRUARY 1991 — REVISED JULY 1993 


FUNCTION TABLE 
(each flip-flop) 





logic symbolt 


CLK 


1D 
2D 
3D 
4D 
5D 
6D 
7D 
8D 
9D 
10D 


olalnialalale |» 


- 
e 


~h 
=“ 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 
OE 


CLK 


1D 


23 
22 
21 
20 
19 
18 


2-17 


16 


15 


14 


To Nine Other Channels 


Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D3779, FEBRUARY 1991 - REVISED JULY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ............................................ eee VELUM —0.5Vto7 V 
Input voltage range, Vj (see Note 1) .................................................. —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Іс: ЗМБ4АВТВ21 ..................................... 96 mA 
| SN/4TABT82 T3 ch ca Ышык e s aE ea as 128 mA 

Ihnpat.clamp current; hic (Vp 0): ayy edic era аты Ne eU н А eae қыз даланы Pal буз —18 mA 
Output. clamp current, lek (Voy « 0) аан aede e ER EE Ren пипане neos VR dc me Ros ps —50 mA 
Maximum power dissipation at TA = 55°C (in still air: DB package ............................... 0.7W 
DW package ................................ 1W 

NT package iot арыу ааа зе тара жені 1.3 W 

Storage temperature range ....................................................... —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the “recommended operating conditions” section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 
CC Supply voltage 
H 
L 


V 

V 

V 

V Input voltage | | 
lo 

lo 










High-level output current 
Low-level output current | 
At/Av Input transition rise or fall rate as 


TA Operating free-air temperature ! 
NOTE 2: Unused or floating inputs must be held high or low. 


D 
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SN54ABT821, SN74ABT821 | КУ ELEC 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D3779, FEBRUARY 1991 — REVISED JULY 1993 





| electrical characteristics over recommended operating free-air temperature range пие 


otherwise noted) 
TA = 25°C SN54ABT821 SN74ABT821 
PARAMETER TEST CONDITIONS UNIT 
ММ ТҮРТ МАХ 


“Л ГУТУ 45V, = -18 тА -1.2 


Vcc = 4.5 V, loH=-3mA 


| МСС + 5 V, ІОН =—3 mA | 
"CC - =4.5V, Іон--24тА | 












0. = 


Outputs high 


-50 -140 —180[* 





lo = 0, 
VI = Voc or GND 


Vcc = 5.5 V, 






| | Outputs disabled 
Voc = 5.5 М, One input at 3.4 V. 
4 CC Ш , 
Other inputs at Voc or GND | 


‚ TAI со. values are а! pem 5 V. 

_ Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. | 

1l This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 





timing requirements over recommended ranges of supply voltage and operating free-air- 
temperature (unless otherwise noted) 


коск Clock frequency —— 


СЕН h 
Pulse duration, CLK high or low 


= time, data before сік! са СУ. i 







Мсс =5V, 
Ta = 25°C 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D3779, FEBRUARY 1991 - REVISED JULY 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


айныса FROM M p SNSAABT821 | 5М74АВТ821 | |. 
PARAMET (INPUT) Өй ч 
ТҮР МАХ МЫ” МАХ| MIN MAX 




















а 1 ^ 5.6 46. " 
tPHL 211 46 62 a 
реа 22 41 56| о? 


a This = а limit may vary among suppliers. 
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SN54ABT821, SN74ABT821 | 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D3779, FEBRUARY 1991 — REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) ` 






. Timing Input 





3V 
Input 15у 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


input 
(see Note B) 


Output 


VOH 
1.5V 


VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 


NOTES: A. Cy includes probe and jig capacitance. 
B. 
C. 

Waveform 2 is for an output with internal conditions such 


D. 


іріндірні. 
tPLZ/tpzL 
tPHZ/tPZH 





Data Input 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output dd 
utpu 1 
Control csv} xis бу 
|. рд Әр  M— | | 
| tz < | 

Output . ? | | | 3.5 V 
Waveform 1 | 5V | | 
|» Siat7V | | VoL + 0.3 V VoL 
see Note C 
Í ; | | tPHz M (6 

„ IPZH- e 

Output | Етене Vo 

Waveform 2 15V VoH - 0.3 зу ОН 
51 at Open і 
(see Note С) | = ON 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, | < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


that the output is high except when disabled by the output control. 


The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms | 
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SN54ABT823, SN74ABT823 - 
9-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCBS158 - D3695, JANUARY 1991 — REVISED DECEMBER 1992 


State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT823 . . . JT PACKAGE 










Significantly Reduces Power Dissipation 5М74АВТ823.. даны wea NT PACKAGE 

е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds OE [1 24 Vec 
200 V Using Machine Model (C = 200 pF, ір П2 231] 10 
R = 0) 2D Цз 221} 20 

е Latch-Up Performance Exceeds 500 mA 3D Ц4 211 за 
Рег ЈЕРЕС Standard JESD-17 40 Ц5 20040 

е Typical Voi p (Output Ground Bounce) 5D Ц6 191] 5Q 
<1V at Усс = 5 V, TA = 25°С 6D Ц7 181 6Q 

е High-Drive Outputs (-32-mA Іон, 70 Ца 17H 7Q 
64-mA Іо) 8D Це 16 во 

е Buffered Control Inputs to Reduce M: 1 x у е СЕК 
ОС Loading Effects | 


GND 131] CLK 
е Package Options Include Plastic 


Small-Outline (SOIC) and Shrink 


Small-Outline (SSOP) Packages, Ceramic 5М54АВТ823... FK PACKAGE 
Chip Carriers, and Plastic and Ceramic (TOP VIEW) 
DIPs 


description 


These 9-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer . 
registers, І/О ports, bidirectional bus drivers with 
parity, and working registers. 


With the clock-enable (CLKEN) input low, the nine 
D-type edge-triggered flip-flops enter data on the 
low-to-high transitions of the clock. Taking CLKEN 
high will disable the clock buffer, thus latching the 
outputs. The 'ABT823 has noninverting data (D) 
inputs. Taking the clear (CLR) input low causes 
the nine Q outputs to go low independently of the 
clock. 








NC — No internal connection 


A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 


The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT823 is available in ТІ shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concerns products in the formative or Ж 
design phase of development. Characteristic data and other | ' І. 
specifications are design goals. Texas Instruments reserves the right to TEXAS 
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SN54ABT823, SN74ABT823 . 
9-BIT BUS-INTERFACE FLIP- FLOPS 
WITH 3-STATE OUTPUTS 


SCBS158 — D3695, JANUARY 1991 — REVISED DECEMBER 1992 
description (continued) 


The SN54ABT823 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74ABT823 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE . 
(each flip-flop) 





logic symbolt 
_ 4 
OE — > 
_- n 
CLR ы 
____ 44 
СГ КЕМ > 
13 
CLK > 
2 | 23 
о a v} 10 
3 22 | 
2D ee 20 
4 21 
зо: HF: 3o 
5 20 
aD 1—2 о 
6 19 
sp BE ва 
7 18 
во I во 
8 17 
о то 
9 16 
во ene во 
10 15 
во с во 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
. Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT823, SN74ABT823 
9-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCBS158 — D3695, JANUARY 1991 — REVISED DECEMBER 1992 


logic diagram (positive logic) 


OE 





> 


CLR 





> 





CLKEN 


13 
ям! > ал 
| 1р — | 


| | To Eight Other Channels 
Pin numbers shown are for the DB, DW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage rangos VGC: асылдан кер е eee aoe a E сива влага Аы —0.5 V to 7.V 
Input voltage range, V| (see Note 1) ————— — — OPER —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT823 .................................... 96 mA 
SN74ABT823 ............................ ee 128 mA 

| Input clamp current, Inc Vp D)" абзалы Л Rees tache ЫШ Geta dI —18 mA 
Output clamp Curent lok (Vo 0) aues arc ciency. sto oaa anota aduer E osa d daria —50 mA 
Maximum power dissipation at TA = 55°C (in still air; DB package .............................. 0.7 W 
DW package ................ ТОТОУ p 1W 

INT paekage- sss deb e e a ecd oe 1.3W 

Storage temperature range ....................................................... —65°C to 150°C 


T St@sses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the “recommended operating conditions” section of 
this specification ig not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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| SN54ABT823, SN74ABT823 
9-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCBS158 — D3695, JANUARY 1991 - REVISED DECEMBER 1992 





recommended operating conditions (see Note 2) 


` 


Vcc | Supply voltage ° 


VIH High-level input voltage 
VIL Low-level input voltage 
| VI Input voltage 
Юн High-level output current 
LOL Low-level output current 
At/Av — Input transition rise or fall rate 





TA Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 


TEST CONDITIONS 


МСС = 5 V, ОН = -3mA 
Уон 
| Усс=45У, Іон =—24 mA | 
Voc = 4.5 У, Іон = –32 тА 
Vcc = 4.5 У, lop = 48 тА | 
VOL 
Vcc = 4.5 М, 10 = 64 mA | 
|с Voc =5.5V, М = Усс ог GND 
lOZH Усс = 5.5 М, Уо-27У | | 
IOZL Усс< 5.5 У, Vo=0.5V | 
| li |Усс=, — WorVos45V ` | |. 3100 
СЕХ | |Vcc-55V Vo-55V  jOutputshigh | 
| iol | |Усс=55М, Vo-25V | -50 -140 -180 
Outputs high 1 250 







Ta = 25°C 
MIN ТҮРЕ MAX 


SN74ABT823 








c 
= 
=j 





— 


№ 
+ 


о 

сл 

= н|а 
llo 


++ 






+100 


-50 -180| -50 -18 


о 


ЫНАН: 


т 


Voc =5.5V, lo=0, 


сс М = Усс or GND 





f | . | Outputs disabled 


Alcc* Voc =5.5V, One input at 3.4 V, 
Other inputs at Vcc or GND 


л 


МО = 2.5 V or 0.5 V | 


T All typical values are at Vcc = 5 V. n 
t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
$ This data sheet limit may vary among suppliers. | 
1 мо! more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


i 
eo + 
с - 
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 SN54ABT827, SN74ABT827 | 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS159A — D3696, JANUARY 1991 — REVISED JUNE 1993 







State-of-the-Art EP/C-IIB™ BiCMOS Design SN54ABT827 . . . JT PACKAGE 


Significantly Reduces Power Dissipation SN74ABT827 . . . DB, DW, OR NT PACKAGE 
| (TOP VIEW) 


е Flow-Through Architecture Optimizes 
PCB Layout 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Vo, p (Output Ground Bounce) 
<1V at Voc = 5 V, TA = 25°C 

е High-Drive Outputs (—32-mA он; 
64-mA loi ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 





inti SN54ABT827 . . . FK PACKAGE 
description (TOP VIEW) 
"These 10-bit buffers or bus drivers provide а 
high-performance bus interface for wide data 
paths or buses carrying parity. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all ten outputs are in 
the high-impedance state. The 'ABT827 provides 
true data at its outputs. 


To ensure the high- impedance state dünn power 
up or power down, OE should be tied to Vcc 

^. through a pullup resistor; the minimum value of the 
resistor is determined by the current- Seng 
capability of the driver. 


The SN74ABT827 is available in TI’s shrink dE E 
small-outline package (DB), which provides the 

same I/O pin count and functionality of standard 

small-outline packages in less than half the 

printed-circuit-board area. 





The SN54ABT827 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABT827 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE 


| ‘INPUTS OUTPUT 





EPIC-IIB is a trademark of Texas Instruments Incorporated. 
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DATA information current as of publication date. Products conform to 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS159A — D3696, JANUARY 1991 — REVISED JUNE 1993 


logic symbolt 
1 
OE1 s > 
OE2 meteo 
2 23 
A1 ELI m — Wi 
3 22 | 
A2 MEME Y2 
v A 21 
A3 КЕМЕК үз 
5 20 
6 19 
А5 _ - 2-і Y5 
7 18 
A6 dq onsec Ye 
08 17 
А? ee es a ү? 
9 16 
A8 ee) үз 
10 15 
А9 p crei үө 
и 14 


T This symbol is іп accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and the NT packages. 


logic diagram (positive logic) 


1 





А1 YA 


To Nine Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCO ............................ “ерке ре ашыды ee —0.5 Vto 7 V 
Input voltage range, Vi (see Note Т) .................................................. —05Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Io: SN54ABT827 ......... "s 96 mA 
| | SN74ABT827 ..... mE бағады 128 тА 
йр clamp current е рО) iuis икен бада e e бора Ааа d eed Ei REA -18 mA 
Output clamp current; log (Vo < 0) «s em s ааа Pax EIE E eda RO ыз —50 mA 
Maximum power dissipation at TA = 55°C (іп still air): DB package ........................ 2..... 0.7 W 
| DW package ......... ЕБИ TIN SIM 
» NT: pakado „оаа E petiere bs 13W. 
Storage temperature range ....................................................... —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and . 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” i is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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 SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS159A — D3696, JANUARY 1991 - REVISED JUNE 1993 





recommended operating conditions (see Note 2) 


Vcc Supply voltage 
Мн High-level input voltage 


VIL Low-level input voltage 


V| Input voltage 

Іон High-level output current 

loL Low-level output current 

At/Av Input transition rise or fall rate 
TA Operating free-air temperature 





NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54ABT827 | SN74ABT827 
PARAMETER TEST CONDITIONS 
MIN ТҮРТ МАХ MIN мах 
МСС = 5 V, loH=—3mA ` | 
+1 






Усс-45У, Іон = -З тА 


Voo=45¥, Понс-зе mA 
| 
71 1ус-58У м тосно н 
Lm |Ус-55% мосту 08 
“юк [Weo=0.Wiorvosasv исо 
— -т 


эъ | — 4 
Се (ЕШ Горива | — — s| — s| — s| m - 
sico” maaa 


7 NC KNEES 
ӨН Усс = 4.5 У, Іон--24тА ME „з! 


< 








МСС = 5.5 М, іо-0, 
сс VI = Voc ог GND 








One input at 3.4 V, Outputs disabled 
Other inputs at Voc or GND | Control inputs 
бе |vo-zsverosv ee ЕСЕ 
T All typical values are at Voc = 5 V. 
tOn products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ This data sheet limit may vary among suppliers. 


T Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS159A — D3696, JANUARY 1991 — REVISED JUNE 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air | 
temperature, Сі = 50 pF (unless otherwise noted) (see Figure 1) | 


то | roe М . SN54ABT827 | SN74ABT827 
(OUTPUT) A=? - UNIT 


ММ TYP MAX 
1.1 | 


2.6 4.4 





T This data sheet limit may vary among suppliers. 





PRODUCT PREVIEW information concerns products in the formative or 


design phase of development. Characteristic data and other j 
ifications are design goals. Texas Instruments reserves the right to TEXAS 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS159A — D3696, JANUARY 1991 — REVISED JUNE 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 









" tw — —» 
| | 
| | 3V 
Input 1.5 V 1.5 V 
0v 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input 45V d 
(see Note B) | | оу 
| | 
tPLH —¢—> che tPHL 
| | ------ Мон 
Output | 15V | 1.5 V 
| | VOL 
tPHL + “.. | ТРОН 
| | Мон 
Output 1.5V 1.5У 
——— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES | 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. С) includes probe and jig capacitance. 


о om 


Timing Input 


Data Input 


Output 
Control 


Output 


Waveform 1 
Si at7V 
(see Note C) 


Output 
Waveform 2 
51 at Open 
(see Note C) 


a 


tPLH/tPHL 


tPLz/tpzL 
tpHZ/tPZH 





------- 3V 
1.5 V 
|—— ———— оу 
| КҮ | 
| -tsu | th | 
| | — зу 
1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
1.5V 
| | 0У 
tPZL -» ый | | 
| | tpz ә < 
| | | 3.5 V 
1.5 V 
ZEN ÀN | f VoL +0.3У 
| s VOL 
| ptPHz P| (6 
tPZH P| |4 | 
| шү N —— —— —— = МОН 
15V Мон - 0.3 V 
= 0V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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State-of-the-Art EPIC-IIB™ BiCMOS Design 
Significantly Reduces Power Dissipation 


ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
В = 0) 


Flow-Through Architecture Optimizes 
PCB Layout 


Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


Typical Vo, p (Output Ground Bounce) 

< 1 V at Усс = 5 V, ТА = 25°С 

High-Drive Outputs (-32-тА log, 

64-mA Іо) 

Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 


description 


These 10-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths or buses carrying parity. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 


(OE1 or OE2) input is high, all ten outputs are in 


the high-impedance state. The 'ABT828 provides 
inverting data at its outputs. 


To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 


SN54ABT828, SN74ABT828 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3780, FEBRUARY 1991 — REVISED OCTOBER 1992 


SN54ABT828 . . . JT PACKAGE 
SN74ABT828 .. . DB, DW, OR NT PACKAGE 


(TOP VIEW) 





SN54ABT828 . . . FK PACKAGE 
(TOP VIEW) 





NC - No internal connection 


The SN74ABT828 is available in ТР shrink най йө расКаде (ОВ), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


` The SN54ABT828 is characterized for operation over the full military temperature range of —55?C to 125°C. The 


SN74ABT828 is characterized for operation from —40°C to 85°C. 


ЕРІС-ПВ is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the АШЫ ыды 3 

phase of development. Characteristic data and 

ы ifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT828, SN74ABT828 
10-BIT BUFFERS/DRIVERS 
` WITH 3-STATE OUTPUTS 


D3780, FEBRUARY 1991 - REVISED OCTOBER 1992 


ү | Е FUNCTION TABLE 


INPUTS OUTPUT | 


Y 









logic symbolt | logic diagram (positive logic) 

бъ — | ОЕТ - 1 

OE1 = | 

OED 13 M OE2 

A2 — - Y | 
4 : 21 

АЗ - ПЕ үз кэ 
6 19 | To Nine Other Channels 

А5 Ер Y5 
7 5 18 

А6 А 22 Y6 

AT NNNM, — YI 

o саа ааа 1 

A9 — — | bi 


T This symbol is in accordance with АМБИЕЕЕ Std 91- 1984 
and IEC Publication 617-12. | 
Pin numbers shown are for the DB, DW, JT, and NT packages. 


absolute maximum үрейде over operating free-air temperature range (unless сівага noted)? 


Supply voltage range, Усс ARES ЛУТ ы ЫН Monee БО ШӘ U дини ya IU aa aa —0.5 Vto 7 V 
Input voltage range, VI (see Note JD) dao putres caa bb КОКК ЧК ТЛ ОУ ЛЛ -0.5 Мю?7М 
Voltage range applied to any output in the high state or power-off State, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT828 ............ РЕ Od bn .. 96 mA 
SN74AB 1828: 22025 ет our erepta .. 128 тА 

Input clamp current, к (Vj < 0) .......... E L E SG КТС M MER Т КТ СЕРЕ —18 mA 
Output clamp current, lox (Мо<0)....................:...................... Жалел ра а -50 mA 
Maximum power dissipation at TA = 55°C (in still air): ОВ package ....... EAs Svs area we na ee Pies 0.7 W 
NT package .............................. 1.3 W 

| DNV раса "EE E 

Storage РИТА 151872): eL EN ЖЕ алата тысты РЕВ —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanen damage to the device: These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT828, SN74ABT828 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3780, FEBRUARY 1991 - REVISED OCTOBER 1992 





recommended operating conditions (see Note 2) 


Vcc Supply voltage 
Мн High-level input voltage 


VIL Low-level input voltage 


VI _ Input voltage 

Юн High-level output current 

loL Low-level output current 
At/Av Input transition rise or fall rate 





TA Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


TA = 25°C SN54ABT828 | SN74ABT828 
PARAMETER TEST CONDITIONS 
MIN TYPT MAX 
Vcc=4.5V, |--18 mA 


"oc - 4.5 V, ERIT 


PRODUCT PREVIEW 


ІОН = -3 mA 
voc = 4.5 m ІОН = —24 тА ' 


Outputs disabled 

Voc = 5.5 V, Outputs enabled 

One input at 3.4 V, oupa disabled 

Other inputs at Vcc or GND 
=2.5Vor0.5V 

та 2.5 V or 0.5 V 


TAI — values are at Vcc = 5 V. 

. + Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. 

$ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

T This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 


° 
сл 
н | © 
— | + 


-50 -180 -180 


x bns =5.5V, lo=0, 
= Vcc or GND ` 


№ 

A 

- со 
с o 


-. 
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SN54ABT828, SN74ABT828 
10-BIT BUFFERS/DRIVERS - 
WITH 3-STATE OUTPUTS 


D3780, FEBRUARY 1991 - REVISED OCTOBER 1992 


switching characteristics over recommended ranges of supply voltage and карады: free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


FROM Сл: pu ЕД SN74ABT828 
PARAMETER (INPUT) (DUTPUT- 
— E = x ES 













2.5 








6.6 


мэілана гопаона 
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SN54ABT828, SN74ABT828 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3780, FEBRUARY 1991 — REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 









O 
О 
From Output open l 
Under Test GND 
Pre tPLH/tPHL 
L=  tPLZ/tPzL 
(see Note A) tpuz/ipzH 
LOAD CIRCUIT FOR OUTPUTS 
———— —— 3V 
Timing Input 1.5 V 
|“------------- оу 
ч tw —— --- 
| | tsu th 
| | зү | | UY 
Input 15V шы Data Input 15У 1.5V 
оу | 0У. 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
| | Шу” | 3V 
Input ' Output 
1.5 V 1.5 V  X1.5V 
(see Note B) Съм) Control пзу 
| | i tPZL Еб 4- | | М 
| | РИШ 
t t 
PLH —¢—> | | ірні. -— |. Lagi sl < 
| | A ------ Мон a rine | | | | 3.5V 
| 1.5 V aveform 1.5V 
Output | 1.5 V | 1 ста ту a | VoL ` + .0.3 V VoL 
see Note 
| ? > = ра | | tpHz > “ 
tPHL -“-» | тін РН-Ы 6 


Output | | 


| | _ y 
| | Мон Waveform 2 уон-03у ОН 


——— VoL (see Note C) 


VOLTAGE WAVEFORMS AE VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE: AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Сү includes probe and jig уваравйайса. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, trs < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


о OU; 


Figure 1. Load Circuit and Voltage Waveforms 
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.. SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3781, FEBRUARY 1991 - REVISED OCTOBER 1992 





€ State-of-the-Art EPIC-IIB '" BiCMOS Design |. SNS4ABT833... JT PACKAGE 
Significantly Reduces Power Dissipation | SN74ABT833 . . ТБ ШЕЛ) МТ PACKAGE 

е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds OEA П 1 241] Voc 
200 V Using Machine Model (C = 200 pF, Aifle | B1 
R = 0) A2 [з 221] B2 

е Latch-Up Performance Exceeds 500 mA АЗЦА 211 ВЗ 
Рег ЈЕРЕС Standard JESD-17 A4 Ц5 20) B4 

е Typical Voi p (Output Ground Bounce) АБЦ6 X 19[|]B5 
< 1 V at Vcc 25V, TA = 25°С А6 []7 18) B6 

е High-Drive Outputs (-32-mA іон, | А7 Цв 17187 
64-mA lo.) A8 Цо 161 B8 





ERR | 10 151] PARITY ` 
CLR [[ 11 14 OEB 
GND 12 131] CLK 


е Parity Error Flag With Parity 
 Generator/Checker 

ө Register for Storage of the Parity Error Flag 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 


SN54ABT833 . . . FK PACKAGE 
(TOP VIEW) 


description 


The 'ABT833 8-bit to 9- bit parity transceiver is 
designed for communication between data buses. 
When data is transmitted from the A bus to the B 

. bus, a parity bit is generated. When data is 
transmitted from the B bus to the A bus with its 
corresponding parity bit, the open-collector 
parity-error (ERR) output indicates whether or not 
an error in the B data has occurred. The 
output-enable (OEA and OEB) inputs can be used 
to disable the device so that the buses are 
effectively isolated. The 'ABT833 ие пие 
data at its outputs. 





NC — No internal connection 


A 9-bit parity generator/checker generates a parity-odd (PARITY) output and monitors the parity of the I/O ports 
with the ERR flag. The parity-error output is clocked into the register on the rising edge of the clock (CLK) input. 
The error flag register is cleared with a low pulse on the clear (CLR) input. When both OEA and OEB are low, 

- data is transferred from the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error 
condition that gives the designer more system diagnostic capability. | 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT833 is available in T's shrink small-outline package (DB), which provides the same I/O ріп count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT833 is characterized for operation over the full military temperature range of —55°C to 125°C. The ` 
SN74ABT833 is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or ` 
design phase of development. Characteristic data and other 
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SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3781, FEBRUARY 1991 — REVISED OCTOBER 1992 





FUNCTION TABLE 


| INPUTS OUTPUT AND I/O 


OEB OEA СІН CLK А Bit PARITY ERRt FUNCTION 
B A XOFH's  XOFH's | 
Ода А data to В bus and 
Even generate parity 
4 Odd "B data to A bus and 
Even check parity 


Check error flag register 























IsolationS 


МА = not applicable, NC = no change, X = don't care 

T Summation of high-level inputs includes PARITY along with Bi inputs. 

+ Output states shown assume the ERR output was previously high. 

§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 


logic symbol 
13 
M i 100 ___ 
CLR ERR 
MR 
OEA 
_ 14 15 
OEB PARITY 
2 23 
A1 B1 
| 3 22 
A2 B2 
4 21 
A3 B3 
5 20 
A4 . B4 
6 19 
A5 B5 
7 18 
A6 B6 
8 17 
AT B7 
9 16 
A8 B8 





Т This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. ; 
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| SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3781, FEBRUARY 1991 — REVISED OCTOBER 1992 
logic diagram (positive logic) 


8 8хі> 


V | B1-B8 
| ЕМ i 


В» O PARITY 
O E 


А1-А8 — 





CLR 


CLK > Е 
CLR ——————————————————————— О e 
| ERROR FLAG FUNCTION TABLE 
| INTERNAL T 
M и 
H T Н H H 
H t X L L Sample 
x ШІН 


Lr. xpo x x y 


T The state of the ERR output before any changes at CLR, CLK, or point "P". 
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error-flag waveforms 





OEB 


г rr т 





| — | Even 
tsu | 
.:-> 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ................. PPM DEPORTE PEERS Dep sedis E -0.5 V to 7 V 
Input voltage range, Vj (except I/O ports) (see Note ЮЖО ЛГ ЛГ КЕСУ ГЕТ тама -0.5 Vto7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT833 .................................... 96 mA 
SN74ABT833 ............. оа асте 128 тА 
Input clamp:currenb Ie (V & 0) ем аса сейба ы WERE RE аа оа Dunt pud қалатының —18 mA 
Output clamp current, lox (Мо < 0) ........... —€———————— УКГ —50 mA 
Maximum power dissipation at TA — 55°C (in still air): DB package .......................... .... 0.7 W 
DW package u еі ааа 1 W 
| NT package ........ esu uud dd uai aN ees ted 1.3 W 
согацелетрегашгетапое- scie aoa a ri ок оова неа Paros E Rue ав —65?C to 150°C 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

V| Input voltage 

VoH High-level output voltage 

іон High-level output current 

loL Low-level output current 
At/Av Input transition rise or fall rate 


ТА Operating free-air temperature 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 














МСС = 5.5.V, 
VI = Vcc or GND 


Vo = 5.5 V 


lo = 0, 
| М| = МСС or 
GND 


A or B ports 





ТА typical values are at Vcc = 5 V. 


Voc = 4.5 М, loH=-3mA 
= [Ж _1он =-3 тА uts 
„| Уссе45М lỌH=-32 mA 


V Усс-4.5М, Іо = 24 тА | 
ОР VcC-45V, loL=64mA | 


| lon |Усс-45М,, Vou-55V 





Alec Voc = 5.5 М, Опе input at 3.4 V, 
cc Other inputs at Vcc ог GND 






Ta = 25°C 


PARAMETER TEST CONDITIONS 
MIN TYPT MAX 


| 
- 
N 


All outputs 


1 


O 
сл 
с 


т. 


‚ | Control inputs 


А ог В ports 


[AorBpons | — —59 


+100 


| io  |Voc-55V Мо-05У | ae) 
[ lt | [Vcc-0 _ ViorVos45V | 


Oupusmg | — o 
| -50 -100 -180 
| Outputs high 


Outputs disabled 


3 
2 i 
24 
+1 
50 
1 250 
24 30 
0.5 250 


+ On products compliant to MIL-STD-883, Class В, this parameter does по! apply. 
§ The parameters lozH and loz include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 


SN54ABT833 


1 
2.5 
3 
2 


, 


+100 


о 


| —50 180 


0. 
250 


5 
5 
5 
5 
3 


eo 
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|. +100 


—50 -180 
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Vcc = 5У, 


th Hold time after CLKT Е: 
| 
PLH AorB BorA 
| tPHL 


| tPLH CLR 


SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS | 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) | 































tw Pulse duration 





tsu Setup time before CLKT 


[ns 


switching characteristics over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) (see Figure 1) 


то Усс-5У, 
Тл = 25°C 
PARAMETER (OUTPUT) A 
MIN TYP MAX 


FROM SN74ABT833 


(INPUT) 








MIN’ МАХ 


tPZL 


PHZ AorB 


= 
шіл А ог ОЕ PARITY 


op 
м | 


о | ст 
орг 


с 
= 
= 


CLK 


| tPHL 
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PARAMETER MEASUREMENT INFORMATION 












4 ірі ніні. 
О t jt 
From Output ppan Sapa t да» 
Under Test GND РН2ЛР2Н 
Сі = 50 pF | 
(ѕее Мо!е А) | ER | S | 
tpHL (see Note E) 7V 
= = = ірін (see Note Е) 7У 
LOAD CIRCUIT FOR OUTPUTS 
3V 
Timing Input 
OV 
tw ——> 
| 
| | зи 
на 3V 
npu 1.5 V 1.5У Data Input 
0У | 0У 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
| V зу 
(see Note B) оу Control оу 


| 
tPLH = ) > tPHL | z » 
| 
eee СА OH Қ гіа) |, | 3.5 V 
ауетогт 
Output | 15V | 15У Ç $1 at7V (Od | f vo, +0зу v 
| OL (see Note C) | ща 


| 4» | | їРН2 >. 
ні --» | {РН tPZH + 


Output 


. | И Уон Waveform 2 VoH - 0.3 \ V Уон 


——— VoL (see Note C) 


x 


tPZL Е ма 
| 


-» 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. Сү includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpy is measured at 1.5 V. 
Е. tpi H is measured at Vo, + 0.3 V. 


Figure 1. Load Circuit and Voltage Waveforms 





E TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 | 2-199 


PRODUCT PREVIEW 


SN54ABT841, SN74ABT841 
10-BIT BUS-INTERFACE D-TYPE LATCHES 
. WITH 3-STATE OUTPUTS 


D3783, FEBRUARY 1991 - REVISED OCTOBER 1992 





€ State-of-the-Art EPIC-IIB'" BiCMOS Design SN54ABT841 . . . JT PACKAGE 
Significantly Reduces Power Dissipation 5М74АВТ841. js EN. NT PACKAGE 


€ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C - 200 pF, 
В = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

€ Typical Мо p (Output Ground Bounce) 
«1VatVcc 25V, TA = 25°C 

е High-Drive Outputs (—32-mA Іон, 
64-mA lo, ) | 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 








DIPs | | SN54ABT841 . . . FK PACKAGE 
ши (ТОР VIEW) 
description 
| Q 
| | | Ж Qa 6 о ооо 

The 'ABT844 10-bit latch is designed specifically — вика. 
for driving highly capacitive ог relatively 4 3 2 1 282726 
low-impedance loads. It is particularly suitable for 3D |! 5 25 Ц ЗО 


implementing buffer registers, МИО pors, 4D |] 6 24|] 4Q 
bidirectional bus drivers, and working registers. 5D 7 23L 5Q 

| | NC |] 8 22|] NC 
The ten latches are transparent D-type latches. ep Ho во 


The device has noninverting data (0) inputs апа 
provides true data at its outputs. | 


A buffered output-enable (OE) input can be used. ae 
to place the ten outputs in either a normal logic оа 
state (high or low levels) or a high-impedance Y 
state. In the high-impedance state, the outputs | 
neither load nor drive the bus lines significantly. NO S NOOA! connection 
The high-impedance state and increased drive 
provide the capability to drive bus lines without 
. need for interface or pullup components. 


The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. | 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT841 is available іп T's shrink small-outline package (DB), which provides the same І/О pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT841 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABT844 is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


. PRODUCT PREVIEW information concerns products in the formative or 


° Copyright @ 1992, Texas Instruments Incorporated 
design phase of development. Characteristic data and other I | : š 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. I EXAS | 
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С FUNCTION TABLE 


— 2- SET 







logic symbolt 


OE 
LE 


1D 
2D 
3D 
4D 
5D 
eD 
7D 
8D 
9D 
10D 


осо чо с + OJN 


-— | ей 
— | Сә 


r 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


| logic diagram (positive logic) 


OE 


LE 


1D 


To Nine Other Channels 


Pin numbers shown are for the DB, DW, JT, and NT packages. 
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22 
21 
20 
19 
18 
17 
16 
15 
14 


1а 
20 
за 
4а 
5Q 
6Q 
7Q 
8Q 
90 
10Q 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range; Vee: saa sate ейенен ыла ым Se ee Аз ор NE M —0.5 Vto 7 V 
Input voltage range, Vr (see Nole 1). usc reet a а кез te cee PET —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT841 .................................... 96 mA 
SN74ABT841 cec ore rop eh duis аи кража 128 mA 
Ihputclamp current, lie (Vp O) «aua peer ЫЙ Ы eda ek ee x lettere soe ioi ode d —18 mA 
Output clamp current Tok (Vo <0) «sehr edes ем PORC owe awed кше КЫ аа —50 mA 
Maximum power dissipation at TA = 55°C (in still air; DB package .............................. 0.7W 
| DW раскаде: erresires esn ға аналы g З 1W 
| NT:DacKaQe. сыиын ке КТ pra a а 1.3 W 
Storage temperature range ........................................................ —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the “recommended operating conditions” section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 





NOTE 2: Unused or floating inputs must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Esa [sure Tas 
UNIT 
V 






TA = 25°C 
MIN TYPT MAX 










PARAMETER TEST CONDITIONS 


| VK |Усс-45М, Цц=-18тА ` 


Voc = 4.5 У, Іон--ЗтА 2.5 
Усс-5М,, IloH=-3mA 3 
Voc = 4.5 М, Іон--24тА 


-.. 


VIK 
VOH 
| Voc =4.5V, lol -48тА 
VOL V | 
CC24.V, lop = 64 mA 
ІСС 
Ci - 
Co 


0.55 


| 


Voc = 4.5 У, Іон--32тА 24 


Outputs high 4 1 2 
МСС = 5.5, lo=0, 
М = Vcc ог GND 
| Outputs disabled 


| " Outputs enabled 
4 МСС = 5.5 V, One input at 3.4 V 
Асс Other inputs at Vcc ог GND Outputs disabled š 
Control inputs 
| б |Мі-2.5Уог05У 


| Co  Vo=25Vor05V . 


T All typical values are at Vcc = 5 V. 

tOn products compliant to MIL-STD-883, Class B, this parameter does not apply. f 
Š Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


+100] pA 


— 

JN 

w | сл 
Q H 
© © - 


л 


-50 -180 


> 


m 





сл 
o 


N 
G 
° ) 
| го 
O1 
| 
H io 


250 


m 
о 
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о 


— -— 
f сл л 








timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) 
МСС = 5У, ! 
Ta 225 | SN54ABT841 SN74ABT841 


tw Pulse duration, LE high or low 


tsu Setup time, data before ГЕ Т 
th | | 


Hold time, data аНег ЕЈ, 
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D3783, FEBRUARY 1991 - REVISED OCTOBER 1992 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) 


FROM КЕ xc SN54ABT841 | SN74ABT841 
PARAMETER (INPUT) бте A= UNIT 
ТҮР МАХ] MIN МАХ| МН мах 












“за ағ ss| 21. в2| 21 62 
eee 
э 41 ss| 21 ea) 2: 62 
eee = 
зар ts 
ШИСИ S xo жє Вей 
Па saa Ex 
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PARAMETER MEASUREMENT INFORMATION 









O ТУ 
| O 
From Output Open 
Under Test GND 
, CL = 50 pF 
(see Note A) | 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
i tw — 
| | 3 V 
Input 1.5 V 1.5 V Data Input 
ov | 
VOLTAGE WAVEFORMS 
PULSE DURATION 
3V 
Input 15У 15У Output 
(see Note B) : " оу Control | 
№ | | 
| | c p 
tPLH 6- | | tPHL | 
| | ——— VoH Output 
f | Waveform 1 
1.5 V 
Output | Я15У | | TH S1at7V 
| | (see Note С) 
tPHL е» eu tPLH 
| | V Output 
15V 15V ` OH Waveform 2 
Output x i S1 at Open 
| ——-— VOL (see Note C) 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Cy includes probe and jig capacitance. 


о OD; 


tPLH/tPHL 


tPLZ/tPzL 
tPHZ/tPZH 





3V 


------- 7 

15V | 
|[-—————— оу 
| 


VOLTAGE WAVEFORMS | 
SETUP AND HOLD TIMES 


3V 
1.5У | 
оу 


Ра -» | » 
| tPLZ < 


| N — 3.5 V 
dai | ү 0.3 V 
+ 
"OL: VOL 


| 
| 
ЖА А S xdi 


| => x Уон 
Жл5у N Уон- uid 
= 0V 


= 


| 


м 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by ing output control. 

The outputs are measured one ata time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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WITH 3-STATE OUTPUTS 


ө State-of-the-Art EP/C-IIB™ BiCMOS Design 5М54АВТ843..../Т PACKAGE 


Significantly Reduces Power Dissipation SN74ABT843 . .. 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
В - 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

е Typical Мо p (Output Ground Bounce) 
<1 V at Vcc = 5 V, Ta = 25°C 

е High-Drive Outputs (—32-mA Іон, 
64-тА loL) 

e Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 


DB, DW, OR NT PACKAGE 


(TOP VIEW) 





DIPs SN54ABT843 . . . FK PACKAGE 


description 


The'ABT843 9-bitlatch is designed specifically for 
driving highly capacitive ог > relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, IO ports, 
bidirectional bus drivers, and working registers. 


The nine latches are transparent D-type latches. 
The device has noninverting data (D) inputs and 
provides true data at its outputs. 


A buffered output-enable (OE) input can be used 
to place the nine outputs in either a normal logic 
state (high or low levels) or. a high-impedance 
state. The outputs are also in the high-impedance 
state during power-up and  power-down 


(TOP VIEW) 





NC - No internal connection 


conditions. The outputs remain in the high-impedance state while the device is powered-down. In the 
high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance state 
and increased drive provide the capability to drive bus lines without need for interface or pullup components. 


The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through а slid 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT843 is available in ТГ shrink small-outline package (ОВ), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT843 is characterized for operation over the full military temperature range of —55°C to 125°C. The 


SN74ABT843 is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 


specications ere design goals. Texas instrumente reserves the right to 5» TEXAS 
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PRE LR ОЕ 


OE 


PRE 
CLR 


LE 


1D 
2D 


3D 


4D 
5D 
60 


. 7D 


80 
90 


x cr cb тт P 


14 
11 


O IDINIDIIN RIOJN 


woh 
e 


| Z 
с 
| 4 


FUNCTION TABLE 
INPUTS 


OU 


TP 
Q 
H 
L 
L 
H 


x x I г x xO 
o 
e 


x T тт г x 


N 


N 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and ІЕС Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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20 


19 
18 


17 
16 
15 


10 
20 
за 
40 
5Q 
eQ 
7Q 
8Q 
9Q 


SN54ABT843, SN74ABT843 


9-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


D3784, FEBRUARY 1991 - REVISED OCTOBER 1992 


logic diagram (positive logic) 


OE 1 d» 
pre _14 q> 
сн-"-4> 


13 


9 у 

| | - = 

NE T 5—8. 
Ер | 





| To Eight Other Channels 
Pin numbers shown are for the DB, DW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range , VCG odes sos uk RR ыы ада NE bee Reik RES ы DE KE Lad —0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. —0.5 V to7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Io: SN54ABT843 .................................... 96 mA 
| E SN74ABT843 ..... Rm UU 128 mA 
Input clamp current, hk (Vj < 0) ................ xA eue SR tA da tex edd vais Same dum ШЫ —18 mA 
Output clamp current, ок (Мо < 0) ...................... "TD WE —50 mA 
Maximum power dissipation at TA = 55°C (in still air; DB package .............................. 0.7W 
DW) Dackage. «secco уе px RES DERE 1W 

NT package .............................. 1.3 W 

Storage temperature range ....................................................... —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the “recommended operating conditions” section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


Vcc Supply voltage 
Мн High-level input voltage 


VIL Low-level input voltage 


V| Input voltage 

Юн High-level output current 

IOL Low-level output current 

At/Av Input transition rise or fall rate | 





] TA . Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
TA = 25°C SN54ABT843 


PARAMETER | 








SN74ABT843 





TEST CONDITIONS. 









Voc = 4.5 У, IQH=-3mA 








го. 
о 
| 
— 
N 


© 
сл 
ол 


Vcc = 5 V, ОН =—3 mA | 





| 


V 
m PH Voc = 4.5 У, loH=-24mA 


МСС = 4.5 V, ` loH = -32 тА | 


K 
| Voc =45V, lol = 48 тА 
OF Voc=45V, lov = 64 тА 
lozH Мсс = 5.5 М, Vo=2.7 V 
С 


N 
+ 


0.55 


| 
— 


0 
-50 


+100 


À |Мсс-55М, М = Vcc or GND 
IOZL Vcc = 5.5 V, Vo=0.5V 
| lit |Усс= Могуо<4.5У 


ICEX Voc + 5.5 V, Мо = 5.5 М . | Outputs high 
|109: |ҮУсс-55М, Уо-25У 


Vcc=5.5V, 10 =0, | 
Vi = Vcc or GND 


V 
| 
C 


-1.2 
2.5 
3 
2 
+1 
2-50 
0 
-50 -140 -180 -50 -180| тА | 
250 
30 
250 
| (45 


5 
5 
5 
1 25 
3 
25 
1 


—180 





= 
B 


Outputs high 


Ё 
> 


24 


о 
л 


Outputs disabled 


Voc =5.5V, One input at 3.4 V 
q CC = 9.» V, p ( | ; 
Other inputs at Voc ог GND 
ОС |Мі-25Уог05М ` | 4 
с |Vos25Vor05V | DNE: 


T All typical values are at Vcc = 5 V. E | 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. | 
9 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. | 
| This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


Vcc = 5 У, 
Ta = 25°С 


t Pulse duration 


W 
su Setup time, data before LE! 


th Hold time, data after LEL | 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, - 50 pF (unless otherwise noted) (see Figure 1) 


МСС = 5 У, 
ТА = 25°С 5М54АВТ843 | 5М74АВТ843 


мы түр мах] Мы MAX 








N 
m 
“ч 


N ! 

№ 

е o a 
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с 
N 
N | + 


tPLZ 
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PARAMETER MEASUREMENT INFORMATION 





б 7V 
From Output pen 
Under Test 
Сі = 50 pF 
(see Note A) 








LOAD CIRCUIT FOR OUTPUTS 
pode 
| 
| | ы 
Input 1.5V 1.5 V | 
0v 
VOLTAGE WAVEFORMS 
PULSE DURATION 
(see Note B) | | | | оу 
+. | 
tPLH ——5 «>» tPHL 
| | | | ——— Мон 
Output | 1.5V | 1.5V 
| . 4 — VOL 
tPHL e -%- tPLH 
| | Уон 
_ Output 1.5 V 1.5 V 
——— VoL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Cy includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
. Control 


Output 
Waveform 1 
61 at7V 
(see Note C) 


Output 
Waveform 2 
51 at Open 
(see Note C) 





tPLH/tPHL 
tPLZ/tpzL 
tpHz/tpZH 


0v 
VOLTAGE WAVEFORMS | 
SETUP AND HOLD TIMES ` 
3V 
| | — 0 V 
ірл —» 4- | 
L lz e 
| | 3.5V 
p wwe | Р, VoL + 0.3 V 
| Li + U. 
| as voL 
| ТРН |6 | 
Фан — Pii | 
| ------ 2, Мон 
/ 1.5 V қ You - -озу 
=OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


В. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
-Waveform 216 for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. | 


Figure 1. Load Circuit and Voltage Waveforms 
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е State-of-the-Art EPIC-IIB ™ BiCMOS Design SN54ABT853 . . . JT PACKAGE 
Significantly Reduces Power Dissipation SN74ABT853 . . To VEN. NT PACKAGE 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
В = 0) 

е Latch-Up Performance Exceeds 500 тА 
Рег ЈЕРЕС Standard JESD-17 

е Typical Vor р (Output Ground Bounce) 
<1 Vat Vcc = 5 V, Tą = 25°С 

е High-Drive Outputs (-32-тА Іон, 
64-mA lg, ) 

€ Parity Error Flag With Parity 
Generator/Checker 

€ Latch for Storage of the Parity Error Flag 


е Package Options Include Plastic 





Small-Outline (SOIC) and Shrink SN54ABT853 . . . FK PACKAGE 
Small-Outline (SSOP) Packages, Ceramic (TOP VIEW) 
Chip Carriers, and Plastic and Ceramic 


DIPs 


description 


The ’ABT853 8-bit to 9-bit parity transceiver is 
designed for communication between data buses. 
When data is transmitted from the A bus to the B 
bus, a parity bit is generated. When data is 
transmitted from the B bus to the A bus with its 
corresponding parity bit, the open-collector 
parity-error (ERR) output indicates whether or not 
an error in the B data_has occurred. The 
output-enable (ОЕА and OEB) inputs can be used. 
to disable the device so that the buses are 
effectively isolated. The 'ABT853 provides true 
data at its outputs. 


PRODUCT PREVIEW 





NC - No internal connection 


A 9-bit parity generator/checker generates a parity-odd (PARITY) output and monitors the parity of the I/O ports 
with the ERR flag. The parity-error output can be passed, sampled, stored, or cleared from the latch using the 
latch-enable (LE) and clear (CLR) contro! inputs. When both OEA and OEB are low, data is transferred from 
the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error condition that gives the 
designer more system diagnostic capability. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT853 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT853 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74ABT853 is characterized for operation from —40?C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 
PRODUCT PREVIEW information concerns products in the formative or " | 
design phase of development. Characteristic data and other l 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. | | EXAS 
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FUNCTION TABLE 


INPUTS OUTPUTS AND VOs 


MA. е СӘКЕ Ai Bit 
OEB ОЕА CLR LE XZOFH XOFH PARITY ЕНН? 
L H X X Odd NA Т А data to В bus and 
Even Т generate parity 
4 L X L NA Odd B NA ° NA B data to A bus and 
Even | check parity 
H L ` H H NA X X NA NA NC Store error flag 
) X H | H Clear error flag register 


IsolationS ` 
(parity check) 














FUNCTION 



















NA = not applicable, NC = no change, X = don't care 

T Summation of high-level inputs includes PARITY along with Bi inputs. 

+ Output states shown assume the ERR output was previously high. 

біп this mode, the ERR output (when clocked) shows inverted parity of the A bus. 


logic symbol 


— 13 
ГЕ 11 - 10 ___ 
CLR > ERR 
cated, . 
OEA > 
22222214 15 
ОЕВ > PARITY PARITY 
2 | | 23 
А1 1 B1 
3 22 
A2 B2 
4 21 
A3 B3 
5. 20 | 
A4 | B4 
6 у <АВив)  BBu y | 19 
A5 B5 
7 18 
A6 B6 
8 17 
A7 B7 
9. 16 
A8 B8 





1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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logic diagram (positive logic) 


8 | 
А1-А8 : 8 
B1-B8 


à 
V 


“p” 


S M So ERR 

a ТОТ Do = 

^ " Е 
ERROR FLAG FUNCTION TABLE 


Rane INTERNAL OUTPUT 
TO DEVICE РВЕ-ЅТАТЕ k ea FUNCTION 
POINT “P” | ERRn-1 


Clear 


T The state of the ERR output before any changes at CLR, LE, or point “P”. 





L 
L 
H 
L 
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8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 
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 error-flag waveforms - 


ов ----------------------------------------н 


L 
H 
OEA 


— | | Еуеп 
шы ҚОЛЫ Mell ВЕ Bek TL PPT T 2 


| A | | 7 
== Pass ——— Store — | Sample —» 
B ou | | 


Clear 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VOC ............................... ааа c —0.5 V to 7 V 
Input voltage range, Vi (except I/O ports) (see Note 1) ........................ ОТТА -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT853 .................................... 96 mA 
| | SNZ/4ABI859 а азақ ea dx RH ac As 128mA ` 
Input Clamp current, тантал ТТГ MEHR RS es e Cea a cta —18 mA 
Output clamp current, Ток (Vo < 0) ................................... I Болары аран -50 mA 
Maximum power dissipation at T4 = 55°C (in still air): DB package .............................. 0.7 W 
| DW все чс в] ж нн а» bettas DRM 

l МИ Граскаце- оо агора о весен edat 1.3 W 

Storage temperature range .......... due aoa Mutiny daa Mates е sates howe nae —65?C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 


implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 





| 4% TEXAS | 
INSTRUMENTS. 


. 2-216 | ша POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


` SN54ABT853, SN74ABT853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D3786, FEBRUARY 1991 — REVISED OCTOBER 1992 





recommended operating conditions (see Note 2) 


Vcc Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

V| Input voltage 

VoH High-level output voltage 

Юн High-level output current 

loL Low-level output current 

At/Av Input transition rise or fall rate 
TA Operating free-air temperature 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


. SN54ABT853 


-55 


SN74ABT853 


UNIT 
V 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 





МСС = 5.5 V, 
VI = Vcc or GND 


liL Vcc = 0, Vi = GND 


ІСЕХ Усс-5.5М, Уо-5.5У 
[ i0) — |У6с-55У, У0:257 


A or B ports 









T All typical values are at Vcc = 5 V. 


PARAMETER TEST CONDITIONS 


— ieu CI cm 
Vol Vcc = 5 V, ІОН =-3 ТА | All outputs | 
| 
| 
СС , OL 
он |Усс-45У, Уон-55У |ERR — _/ 


lozHs Vec=5.5V, Vo=2.7V 
ozs — |Vcc=55V. Vo=05V 80| 
[ lw Место  Момо<аБу 


Асс? Vcc = 5.5V, Опе input at 3.4 V, 
Other inputs at Vcc or GND 
VI + 2.5 V ог 0.5 V Control inputs 
Vo -25Vor05V 


Ta = 25°C 
MIN ТҮРІ МАХ 








+ 
c 


A or B ports 


Outputs high 


—50 -100 -180 
Outputs high 
Outputs low 


Outputs disabled 


1 250 
24 30 
0.5 250 


+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
Š The parameters lozH and IozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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-50 -180 
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| 


25 
3 
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е State-of-the-Art ЕРІС-ПВ ™ BiCMOS Design SN54ABT861 . . . JT PACKAGE 
Significantly Reduces Power Dissipation | SN74ABT861 . ет EN NT PACKAGE 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
А = 0) | 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
< 1 V at Усс = 5 V, TA = 25°C 

е High-Drive Outputs (—32-mA Іон, 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 


DIPs SN54ABT861 ... FK PACKAGE 
| (ТОР VIEW) 





description 


The 'ABT861 is a 10-bit transceiver designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 


These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 


To ensure the high-impedance state during power 
up or power down, OE should be tied to Voc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current- шы 
capability of the driver. NC — No internal connection 











The SN74ABTS861 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABTS8961 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74ABTS861 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS | 
— OPERATION 
OEAB OEBA | 


A data to B bus 
B data to A bus 
Isolation 


Latch A and B 
(A=B) 














‘EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 


specications are design дові. Texas Instruments reserve the ght to «Xi TEXAS 
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logic symbolt : logic diagram (positive logic) 
O | ER 
OEBA ы. ОЕВА 
13 т 
ОЕАВ SEKS 
2 23 | 
АТ а ee саз B1 
я ШЕНЕ " 
А2 fe с. н 
4 21 А1 
АЗ ү е B3 
5. 20 
7 18 
8 17 
A7 D — B | 
9 16 —s—nOeəy Ek 
10 15 | To Nine Other Channels 
11 14. 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and МТ Sarkages: 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc ........... ИТЕН SA PDT —0.5Vto7V 
Input voltage range, Vj (except I/O ports) (see Note 1) ....................... miseri eee -0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT861 .................................... 96 mA 
| mE ӘМ/ДАВТӨбТ254 ына Ы ива ва ... 128 MA 
Input clamp current, hk (М < 0) ........................... ТТЕРІ Ені uterum MP: —18 mA 
Output clamp current, Ток (МО < 0) ............................... Tnm . —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ....... hang aes Е Те 0.7 W 
DW package ............ race gau ute be мда 1W 

NT package .......... DOT TEUER 1.3 W 

Storage temperature range ...................................................... . —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


Vcc Supply voltage 

VIH High-level input voltage 
VIL Low-level input voltage 
VI Input voltage 


loH High-level output current 


loL Low-level output current 
At/Av Input transition rise or fall rate 
TA Operating free-air temperature 





NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54ABT861 


PARAMETER TEST CONDITIONS 


| VK |Усс=45У l| z-18mA- 









TA = 25°C 


| UNIT 
MIN TYPT MAX 






l 
= 
N 
Er 
го 


ГӘ 
| љо о [© 
‹ | 
H : 
— 


л 
о 


.5 V, 1.2 
Vcc = 4.5 V, ІОН = -3 mA 2.5 
Von Voc = 5 V, | ІОН =—3 mA 3 
Voc = 4.5 V, ІОН = -24 mA | 


Voc = 4.5 V, loH = -32 mA 24 
Т | Voc = 4.5 V, loL = 48 тА 0.55 
оа Voc = 4.5 V, ЮГ = 64 mA 0.551 


FEN Voc = 5.5 V, Control inputs 

VI = Vcc or GND A or B ports 
"сес C[Vee=ssv  У0-58У- 

| lol | |Voc-55V ` Vo-25V -50 -100 -180| -50 -180| -50 -180 


| Outputs high 1 250 250 250 
lo = 0, АогВ ройв | Outputs low 24 
VI = Vcc or GND Outputs disabled | 250 250 250 


Outputs enabled 
One input at 3.4 V, | Vala Inputs 
Other inputs at Outputs disabled 
Vcc ог GND Control inputs 


| Сю  |Ҹо=2.5 Vor 0.5 V | A or B ports 


T All typical values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š The parameters (отн and од. include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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мамача топооча 


Мсс = 5У, 

| x SN54ABT861 | SN74ABT861 
PARAMETER ет 5 А 25°C — Қыры м UNIT 
| | ТҮР МАХ | мн мах] мн MAX 


SN54ABT861, SN74ABT861 
10-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


D3788, FEBRUARY 1991 — REVISED OCTOBER 1992 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сі = 50 pF (unless otherwise noted) (see Figure 1) | 




















ТРАН . BorA | 


1 3.1 5.3 6.5 31 ` 7.5 
-— 
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PARAMETER MEASUREMENT INFORMATION 












o 7V 
о 
From Output open 
Under Test GND 
tPLH/tPHL 
CL 550 pF tPLZ/tPZL 
(see Note A) tpHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
Ы “.-- 
| 
| | 3V 
три 15У 1.5 V Data Input 
0v 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
3V 3V 
1.5V 1.5V 1.5V 
(see Note B) | | 0v Control | | оу 
Ж | -ы | tPzL —  M— | 
tPLH «4 —5 | | ЕРНІ. NE re e ` 
| `! ue MEL | E 3.5 V 
Output | 15V | 15у е | Tov Ум + 0.3 У 
51 at7V LOL ay 
ае | VOL (see Note C) = | tPHZ — « OL 
ән --» 4-5- nun тан -қ 


Output 


| | 
| | VOH — "aav МОН 
' Waveform 2 | / X Мон-03М - 
"не Мег, (see Note С) a V 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS | LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Сі includes probe and jig capacitance. 

. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, t < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


o om» 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT862, SN74ABT862 
10-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


OCTOBER 1992 








State-of-the-Art EPIC-IIB ™ BiCMOS Design SN54ABT862 . . . JT PACKAGE 


Significantly Reduces Power Dissipation SN74ABT862 . . то VIEN. NT PACKAGE 


e ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
В = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Vo, p (Output Ground Bounce) 
<1V at Voc = 5 У, Ta = 25°C 

е High-Drive Outputs (—32-mA Іон, 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 


DIPs | | SN54ABT862 . .. FK PACKAGE 
(TOP VIEW) 





description 


The 'ABT862 is a 10-bit transceiver designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 


These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAB and ОЕВА) inputs. 


To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the “current-sinking 


capability of the driver. | NC — No internal connection 


Тһе SN74ABT862 is available in ТІ shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 





The SN54ABT862 is characterized for operation over the full military temperature range of — 55°C to 125°C. The 
5М74АВТ862 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS 
OPERATION 


A data to B bus 
B data to A bus 
Isolation 


Latch A and B 
(А - В) 








EPIC-IIB в a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and _other 
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PRODUCT PREVIEW 


SNS4ABT862, SN74ABT862 
‚ 10-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


OCTOBER 1992 








logic symbort ии logic diagram (positive logic) 
ОЕВА i > OEBA 
АНИ: с. | 
OEAB > SEKE 
| 3 29 
E. 4 Ph Ізі ager To Nine Other Channels 


3 T This symbol is in accordance with ANSI/IEEE Std 91- 1984. 
and IEC Publication 617-12. 

© Pin numbers shown are for the DB, UM JT, and NT packages. 

C 3 

С- absolute maximum ratings over operating free-air tempere range (unless otherwise noted)t 

Oo Supply voltage rango: Мас: ex ЛС ЛО ter pd eds hea Ex Medea Rae atat О AAA —0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5V to 7 V 

"9 Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 

JJ Current into any output in the low state, lo: SN54ABT862 .......................... Serer 96 mA 

[TI | SN74ABT862 ........ РИ 128 тА 

< Input clamp current, mu О chr EE —18 mA 

m Output clamp current, lök (Мо < 0) ....................................................... —50 mA 
Maximum power dissipation at TA = 55°C (in still air; DB package .............................. 0.7W 

= | DW packdde .2isc езе ФЕР EX RES e Y 1W 

NT Package: yusayusa u то SEE 1.3 W 

Storage temperature range ..... MEE Се” Mane eae ЖОЛГОЛОТ ЕЗЕР А —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 

. functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT862, SN74ABT862 
10-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


OCTOBER 1992 





recommended operating conditions (see Note 2) 


SN54ABT862 | SN74ABT862_ | 


Vcc Supply voltage 45 55| 45 55 
Мн High-level input voltage 2 2 






VIL Low-level input voltage 


AM 
B10 
3]3 
ГЕНШЕ 


V| Input voltage 
Іон High-level output current 


AB 
© 
o 
ы 
> 


IOL Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 


TA Operating free-air temperature 


e 
ШЕ: 

г 

о + 
о 


і 
сл 
Ф 
— 
m 
с 

| 
A 
o 
со 
сл 

о 
O 


NOTE 2: Unused or floating pins (input or /О) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


TA = 25°C SN54ABT862 | SN74ABT862 
PARAMETER TEST CONDITIONS 
MIN TYPT МАХ | MN MAX| 





UNIT 


| SN74ABT862 
| MIN МАХ 
Voc = 4.5 V, ІОН = -3 mA 25 
з 
2 [= т=р= 
Усс=45\/, — IoH=-32mA a EL ONDE 
зи a| os | 
Vcc - 55 v, 
VI = Vcc or GND +100 +100 +100 


one | 
ог 
ІСЕХ Vcc = 5.5 V, МО = 5.5 V 


Vcc = 5.5 V, Outputs high 250 
co [оо A or 8 po 
VI = Vcc or GND Outputs disabled 


Voc = 5.5 V, . | 
One input at 3.4 V, О disabled 
Other inputs at 


VI + 2.5 V ог 0.5 V Control inputs 


© 
> 


> 


+100} HA 


e 
= 
> 


< 
+. 


-50 -180 -50 -180| mA 


0 


N 
++ 
| f | 
о | сл + 
ojo = 
| : 
O л л | л I+ 
o о ojo = 


го 
сл 
° 
no 
сл 
> 


© 
3 
> 


| 
о un 


| 
o 


1 
24 


o 
о 


250 


Го 
л 
о 


250 


> 





- 
л 


о 
о 
бл 
3 
> 





ІН 
O 
O 
3t 


Ci 
Cio 
T All typical values are at Voc = 5 V. 
t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
9 The parameters lozH and lozL include the input leakage current. 


1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. ` 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


о 
Oo: 
of] ata 


N 
о 
—loi!- 
ola] oa 
al! 
сл 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


D3789, FEBRUARY 1991 - REVISED JULY 1993 








State-of-the-Art EPIC-IIB ™ BiCMOS Design SN54ABT863 ... JT PACKAGE 
Significantly Reduces Power Dissipation SN74ABT863 . . TOR fet, NT PACKAGE 


` € ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C z 200 pF, 
R = 0) 

€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

ө Typical Мо р (Output Ground Bounce) 

'<1 Vat Voc = 5 V, Ta = 25°С 

ө High-Drive Outputs (-32-mA он; 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 


DIPs | | SN54ABT863 . . . FK PACKAGE 
| (ТОР VIEW) 





description 


Тһе 'ABT863 is а 9-bit transceiver designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 


These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 


The outputs are in the high-impedance state 
during power-up and power-down conditions. The 
outputs remain in the high-impedance state dius 
the device is powered-down. 











To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 


NC - No internal connection 


The SN74ABT863 is available in ТР shrink small-outline package (DB), which provides the same I/O pin count 
, and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT863 is characterized for operation over the full military temperate range of —55°C to 125°C. The 
SN74ABT863 is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 


producion greg Goss ok nemen iude tng ah «Xi TEXAS 
parameters. . 
INSTRUMENTS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 f 2—229 


Copyright @ 1992, Texas Instruments Incorporated 


SN54ABT863, SN74ABT863 . 
9-BIT BUS TRANSCEIVERS - 
WITH 3-STATE OUTPUTS 


D3789, FEBRUARY 1991 ~ REVISED JULY 1993 


FUNCTION TABLE 


INPUTS 
OPERATION 
OEAB1 OEAB2 OEBA1 OEBA2 








L L X 
Ato B Ó 
L L H 
H x L 
Bto A 
x H L 
H x x 
H X H | | 
Isolation 
X H H 
х H X 
logic symbolt logic diagram (positive logic) 
Sees, 6 ОЕВАТ 
OEBA1 E | 
ләсе; i. * OEBA2 
EBA2 | ЖИЕН 
ОЕ 43 ОЕАВТ 
ТЕАТ JS 
OEAB2 x 
a 2 = ви 
3 22 
‚ А? ees B2 
4 21 
5 20 
M — B4 
6. | 19 
7 18 
9 16 
10 15 


+ This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


D3789, FEBRUARY 1991 - REVISED JULY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage: range; VGC. 2. хаин зан ики кла Og WORDEN AA Атал hones —0.5 Vto 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Іс: SN54ABT863 .................................... 96 mA 
SN74AB1 86S „езана арн YR EA tke 128 mA 

Input clamp current, lje (м< 0). issus kh Жие кин ки вкш ыр hn RO ақ кии затын EET -18 mA 
Output clamp current, lox (Мо Оаа y tr a E ааа e —50 mA 
Maximum power dissipation at TA = 55°C (in still АШ) DB package .............................. 0.7 W 
DW Packages uu du paq ай by eaa dunt 1 W 

| NT package. «алаас аи 1.3 W 
Storage temperature range ....................................................... —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


— ын ы 
UNIT 


avers Сан 
High-level input voltage E 
Low-level input voltage | 


High-level output current 
Low-level output current A Y 
mm Ша transition rise or fall rate Outputs enabled 2 



















NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


D3789, FEBRUARY 1991 - REVISED JULY 1993 : 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | | 


| | = TA = 25°C SN54ABT863 
PARAMETER | . TEST CONDITIONS 
E | MIN ТҮРТ Мах | MIN МАХ 










остави она ИЕН 
Мести юн ата 
Voc < 4.5 V, ІОН = -24 mA > 
Voc = 4.5 V, ІОН = -32 mA 


/ 


усс-45/  lOLS48mA 985. 
Voc=45V, lo. =64mA — 


"x t Vcc = 5.5 V, Control inputs 
Vi = Vcc or GND A or B ports 
[Nco-55w — Vocosv —— | œ 


10218 


Voc = 5.5 М,. Мо = 2.5 М -50 -100 -180| `“ 


+ 

| TIT 

A or B ports ж 3 

VI = Vcc or GND | Outputsdisabled | 05 250 
| 


Vo 
Vo 
Ic 
T : Outputs enabled 
i ata inputs 
Асс? E pm v Outputs disabled 
77 


ot 


H 
L 
C 





| 0 
Усс ог ОМО Control inputs 
j . . + 
T All typical values are at Voc = 5 V. ши | 
+ On products compliant to MIL-STD-883, Class В, this parameter does not apply. 
Š The parameters loz} and lozL include the input leakage current. | 
1l Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc ог GND. 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) | 


FROM TO be кым SN54ABT863 
INP | UTP 
| (нил) (OUTPUT) MIN TYP MAX| MIN MAX 
| PLH ` Aor B BorA 
tPHL | 1 23 3.3 
Рн | соса | BOT | 
tPZL E= | ma 1 33 444 $ 
^ tpi ҚҰРБЫ 25 48 e| dà: 
OEAB or OEBA BorA = 












PARAMETER 








О 










PRODUCT PREVIEW information concerns products in the formative or 3 5 е 
design phase of development. Characteristic data and other I | 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


D3789, FEBRUARY 1991 — REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 









(see Note A) 
LOAD CIRCUIT FOR OUTPUTS 
+ tw ———> 
| | 3V 
input 1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input зы 
(see Note В) 1.5 У 


Output 
| 
tPHL —— a tPLH 
| | VOH 
Output 1.5 V 1.5 V 
——— VOL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING АМО NONINVERTING OUTPUTS 


NOTES: А. Сү includes probe and jig capacitance. 


tpLHtPHL 
tPLZ/tPZL 
tpHz/tPZH 





3V 
Timing Input 
оу 
3V 
Data Input 1.5 V 1.5V 
0У 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output a 
WRN 1.5 V 
Control | | 2 оу 
tPZL -» E | | 
. Output | | 'PLZ Б: < 3.5 V 
Waveform 1 | 1.5 V | | 
S1at7V | VoL + 03V ү, бї. 
(see Note С) | | tPHZ — 4- 
їр2н > 4- 
Output | | — — — — МОН 
Waveform 2 у Мон- 0.3 V 
S1 at Open 15 | 
(see Note С) = OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, t; < 2.5 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. . 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a tirne with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT2952, SN74ABT2952 
OUIRE BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


D3664, NOVEMBER 1990 — REVISED OCTOBER 1992 





ө State-of-the-Art EPIC-IIB ™ BiCMOS Design SN54ABT2952 . . . JT PACKAGE 
Significantly Reduces Power Dissipation 5М74АВТ2952. ол МТ РАСКАСЕ 


.© ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Two 8-ВИ Back-to-Back Registers Store 
Data Flowing in Both Directions 

е Noninverting Outputs 

е Typical Vo, p (Output Ground Bounce) 
< 1 V at Vcc = 5 V, Ta = 25°C 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic | 
Chip Carriers, and Plastic and Ceramic 5М54АВТ2952... FK PACKAGE 

. DIPs (ТОР VIEW) | 





description 


The 'ABT2952 consists of two 8-bit back-to-back 
registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 
B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input 
provided that the clock-enable (CLKENAB or 
CLKENBA) input is low. Taking the output-enable 
(OEAB or OEBA) input low accesses the data on 
either port. 





To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking | 
capability of the driver. NC — No internal connection 


The SN74ABT2952 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. | 





The SN54ABT2952 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT2952 is characterized for operation from —40?C to 85?C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


D3664, NOVEMBER 1990 — REVISED OCTOBER 1992 


FUNCTION TABLET . 
T 
| Bot 





H X | L 
| Bot 
L 
^H 
| | Z 


T A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA, CLKBA, and OEBA. 
t Level of B before the indicated steady-state input 





малана гопаона 


logic symbol | 


OEBA 
CLKENBA 
CLKBA 
OEAB 
CLKENAB 
CLKAB 


Al 


A2 
A3 
A4 
A5 
A6 
A7 
A8 


conditions were established. 


17 
18 
19 
20 
21 
22 


23 . 





§ This symbol is іп accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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B1 


B2 
B3 
B4 
B5 
B6 
B7 
B8 


Pin numbers shown are юг the DB, DW, JT, and NT packages. 


| SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
| WITH 3-STATE OUTPUTS 


D3664, NOVEMBER 1990 - REVISED OCTOBER 1992 


logic diagram (positive logic) 


Н 
CLKENAB 4 ) 
ғ... к 
10 
СІКАВ 
222209 
ОЕАВ O > 
CLKENBA 19 d 3 
ғғ. Ë 
14 
CLKBA 


OEBA c > | 
e P 


E] 


= СЕСЕ 


To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VOC iss vet Eve E EEWERRGG р кшен А ткен RODA өзіме -0.5 Vto 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Io: SN54ABT2952 ........... Em .96 mA 
| SNZ4ABI2952 оаа ROC EQUES a Sane 128 mA 

Input clamp current, lk (Ур< 0) ................................. МТЛ ГҮ encoun —18 mA 
Output clamp current, lo (Vo < 0) .................:................................і.... —50 MA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............ ККИ ОЛЛО 0.7 W 
DW package ........................... Qe. TW 

| NT package ...... nao sou Vd qae yan: 1.3 W 

Storage temperature range ....................................................... —65?C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any oth 


er conditions beyond those indicated under “recommended operating conditions” is not 


implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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мазна гопаона 





_TAll typical values are at Vcc = 5 V. 


SN54ABT2952, SN74ABT2952 — 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


D3664, NOVEMBER 1990 - REVISED OCTOBER 1992 





recommended operating conditions (see Note 2) 


Voc Supply voltage. 
VIH High-level input voltage — 
VIL Low-level input voltage 
VI ^A Input voltage 
ІОН High-level output current 
IOL Low-level output current 
At/Av Input transition rise or fall rate 
TA Operating free-air temperature 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 
SN54ABT2952 | SN74ABT2952 





TA = 25°C 
MIN TYPT МАХ 
—1.2 


UNIT 











m 
го [оо | © 
| 5 АА 
+ | а 
© + № 


e 


ГӘ 
№ w | © 
l 
m 
№ 


Voc = 4.5 V, ІОН = -24 ТА ` | 
2 
Т Vcc = 4.5 V, loL248mA  — 0.55 0.55 
Voc = 4.5 V, Ог = 64 mA 0.551 0.55 


| 
H+ 
— 


Vcc = 5.5 V, Control inputs — | 
VI = МСС or GND A or B ports +100 
loZHŠ | Vcc = 5.5 V, Vo=2.7 V | 


10719 |Усс-55У, Vo + 0.5 V 
| lof |Усс-0 ViorVos45V _ 


Vcc = 5.5 V, | ; 
КЕХ | |V6-55V Outputs high 
—50  -100 -180 


Voc = 5.5 V, Vo -2.5V 
l Outputs high ; 250 


27 Outputs low 
VI = Vcc or GND Outputs disabled 


One input at 3.4 V, 
Other inputs at Vcc or GND 


VI = 2.5 Vor 0.5 V Control inputs pe 
МО = 2.5 Vor 0.5 V А огВ ройв 


+100 | |». +100 


-. 


л 
° 
> 





l 
л 
о 





+100 +100 | pA 





| | 
л 
| E 











50 


сл 
© 
> 


тА 





-50 -180| -50 -180 
25 


> 





3 
> 


| 
+ Г 
ол о 
> 


C 
л 


№ 
со 
сл 
со 
сл 


1 
4 
і 250 250 


© 
Сл 


л 


л 
3 
> 





“п 


ч! © 
л с 
=i 





p 


+ Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. 


. Š The parameters IozH and Под, include the input leakage current. - 


1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
.. WITH 3-STATE OUTPUTS 


D3664, NOVEMBER 1990 — REVISED OCTOBER 1992 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


Усс- 218 мекені 6М54АВТ2952 | 5М74АВТ2952 
ын ах 25°С 


Pulse duration 














tw 


tsu Setup time before CLKÎ 


switching characteristics over recommended ranges of supply voltage and дни, free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


Tac 25°C — ааа 
FROM TO SN54ABT2952 | SN74ABT2952 
ТА =25°C 
PARAMETER (INPUT) (OUTPUT) A 


—  — Қуыс онын аан ани 
= — CLKAB or CLKBA BorA 
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PRODUCT PREVIEW 


| SN54ABT2952, SN74ABT2952 | 
` OCTAL BUS TRANSCEIVERS AND REGISTERS | 
WITH 3-STATE OUTPUTS 


D3664, NOVEMBER 1990 — REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 












мамзна 12паона 


о 7V 
O 
` From Output Өреп 
Under Test GND 
| tPLH/tPHL 
CL = 50 pF tPLZ/tPZL 
(see Note A) tpHz/tpzH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
* tw — 
| | | 
| | on 
Input 1.5 V 1.5 V Data Input 
| 0v | 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
3V x 3 V 
Input Output Gsv y 
1.5 V 1.5V | 1.5 V 
(see Note В) | | Ж оу . Control | | _ оу 
ew | | tPZL—» — M— Р 
ын» зав ‘PHL. | | [tuz — 14 | 
| l — —— Мон i оа | | | — 35V 
15V averorm 1.5 V 
Output | Ж 15у | N асыгу | | f VoL +0.3 V : 
: г | VOL (see Note C) г | tPHZ > + OL 
tPHL ———» ч " ТРЪН TUN Рен > (4 | 
| шри 
| | Уон | Уон 
| Waveform2  - | Уон- -0. 3 ЗУ 
Output 1.5 V 1.5 V | S1 at Open | £ 1.5 V V 
— —-- VOL (see Note C) | d 
VOLTAGE WAVEFORMS | = VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


- INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. C, includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


o om» 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


D4511, AUGUST 1992 - REVISED OCTOBER 1992 


e State-of-the-Art EPIC-IIB ™ BiCMOS Design SN54ABT2952A . . . JT PACKAGE 
Significantly Reduces Power Dissipation SN74ABT2952A геш МТ РАСКАСЕ 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 


B8 |] 1 
B7 ||2 
ве |з 


23|] A8 
22|| A7 


€ Latch-Up Performance Exceeds 500 mA B5 П 4 ] А6 
Рег JEDEC Standard JESD-17 B4 [15 20 А5 
е Two 8-Bit Back-to-Back Registers Store Вз Це 19| А4 
Data Flowing іп Both Directions B2 [| 7 18 АЗ 
е Noninverting Outputs Bi 8 17] A2 


€ Typical Мо p (Output Ground Bounce) 
«1VatVcc = 5 V, Ta = 25°C 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 


16 А1 

15 OEBA 
14 CLKBA 
13 С КЕМВА 


OEAB [] 9 
CLKAB [| 10 
CLKENAB |] 11 
GND [| 12 






Chip Carriers, and Plastic and Ceramic SN54ABT2952A ... FK PACKAGE 
DIPs р (TOP VIEW) 
description 


The “ABT2952A consists of two 8-bit back-to-back 
registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 
B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input 
provided that the clock-enable (CLKENAB or 
CLKENBA) input is low. Taking the output-enable 
(OEAB or OEBA) input low accesses the data on 
Ё either port. 





To ensure the high-impedance state during power 
up or power down, OE should be tied to Voc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 





NC - No internal connection 


The SN74ABT2952A is available in Tl's shrink small-outline package (DB), which provides the same I/O pin 


count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT2952A is characterized for operation over the full military temperature range of — “55°C to 125°C, 
The 5М74АВТ2952А | is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


A WITH 3-STATE OUTPUTS 


D4511, AUGUST 1992 - REVISED OCTOBER 1992 


“Т A-to-B data flow:is shown; B-to-A data flow is similar 


FUNCTION TABLET 


INPUTS 


CLKENAB CLKAB OEAB A 










OUTPUT 
B 


„Во? 
Bot 
L 
H 
77 








but uses С КЕМВА, CLKBA, апа ОЕВА. 
t Level of B before the indicated steady-state input 
conditions were established. 


logic symbol$ 


CLKBA 


OEAB 
CLKENAB 


CLKAB 


A1 


A2 
A3 
A4 
A5 
A6 
A7 
А8 


15 
ОЕВА 
CLKENBA 


13 
14 
9 
11 


10 


16 


17 
18 
19 
20 
21 
22 
23 


| = V V 
о 
TA 
[ИШИ 


9 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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B3 
B4 
B5 
B6 
B7 


B8 


SN54ABT2952A, SN74ABT2952A 


OCTAL BUS TRANSCEIVERS AND REGISTERS ` 


WITH 3-STATE OUTPUTS 


04511, AUGUST 1992 — REVISED OCTOBER 1992 


logic diagram (positive logic) 





11 
CLKENAB ІШ 
Ғе - 
10 
CLKAB 


9 
OEAB —I > | 
СГКЕМВА 13 qs 
сън = 
14 | 
CLKBA 
OEBA 15 4> ! 
| ci<J 
в ДЯ] B в 
А1 ET 1D B1 
те Ші | 


| | To Seven Other Channels 
Pin numbers shown are for the DB, DW, JT, and NT packages. | 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTER 
WITH 3-STATE OUTPUTS | | 


D4511, AUGUST 1992 - REVISED OCTOBER 1992 


| absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Мас ........... ubera doma M actetuer ГЛ ОО loa eei О —0.5 V to 7 V 
Input voltage range, V| (except I/O ports) (see Note 1) ............... Кера bam CES PES —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ........ TON —0.5 V to 5.5 V 
Current into any output in the low state, lo: $М54АВТ2952А ................................ .. 96 MA 
x 5М74АВТ2952А...... ере кей eee eee Tee ГС 128 mA 
Inpur-clamp:current, (Мүрү О) uu ein have rune RESI eU REAEVERERPESAE RO sans — —18 mA 
Output clamp current. loge (Vo D): азар tpa mes e eed as uter EE me Bake toe Л С —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ................. COP РР. 0.7W 
2 | DW package ............................... 1W 
NT package: оаа неа 1.3 W 


Storage temperature range 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) | 


C Supply voltage | О] 











УС 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. | 









PRODUCT PREVIEW information concerns products in the formative or Ж ш T 
design phase of development. Characteristic data and other 1 
specifications are design goals. Texas Instruments reserves the right to ae 
, change or discontinue these products without notice. EXAS 
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SN54ABT2952A, SN74ABT2952A 
| ОСТА! BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


D4511, AUGUST 1992 - REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54ABT2952A | SN74ABT2952A 
PARAMETER TEST CONDITIONS 
W ТҮРЕ МАХ мно MAX ` 


Усс-45/ loH- mA 25 
Voo=5V,  IOH= mA а 
У0с-45У loH 2 2A тА 













Vcc = 4.5 V, ІОН = — 32 mA 


Voc 55V 
Vi = Voc or GND 
r [5 
Coas |Мос-вем vo-osv — — | — œ= 
Пан [осто моосаву — | — s 






ICEX Voc =5.5V,  Vo=5.5V {Outputshigh | 50] & 
Voc=5.5V, Уо-25У | -50 -100 -180| -50 -180 | -50 -180 


+1 
Voc - 55V, ~ [Outputs high 1 250 
n и 8) 55. 
VI = Vcc or A or B ports 24 35 
Voc = 5.5 V One input at 3.4 М : 
# СС , p , 





T All typical values are at Voc = 5 V. 52” | 

tOn products compliant to MIL-STD-883, Class B, this parameter does not apply. 

5 The parameters lozH and (ог. include the input leakage current. 

T Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vc c or GND. 


VIK 
VOH 
VOL 
ІСС 
СІ 
Сю 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) | | 


ксюск — Clock frequency ; 
tw Pulse duration CLK high or low 


let Setup time before CLKT moe 
К те petore 
| =" каг GLKEN | High or low 773 


| 
th Hold time after CLKT шы 
СЕКЕМ 





PRODUCT PREVIEW information concerns products іп the formative or Ж 

дез phase of development. Characteristic data and other 1 

8 cations are design goals. Texas Instruments reserves the right to 

change or discontinue these products without notice. I EXAS | 
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SNS4ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


D4511, AUGUST 1992 - REVISED OCTOBER 1992 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) 


| FROM To Ec SNS4ABT2952A | SN74ABT2952A 
TA = 25°C 
PARAMETER (INPUT) | (OUTPUT) A UNIT 


ТҮР МАХ[ мы MAX _ 


Dac 
РЕН CLKAB or CLKBA BorA 
25 4 64 


a7 
—— AorB 

tPZL | 2 37 57] 
| PHZ | АогВ 

tPLZ 5.9 


fmax (ЕКЕ 








PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 


"s Готова are Gone кен vue reruma terion eng |. «3» TEXAS 
| | al š 


2-246 POST OFFICE BOX 655303 Ф DALLAS, TEXAS 75265 


SN54ABT2952A, SN74ABT2952A 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3-STATE OUTPUTS 


D4511, AUGUST 1992 — REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 






Т 500 Q 


~ 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 





VOLTAGE WAVEFORMS 
PULSE DURATION 


Input 
(see Note B) 


Output 


VOH 
1.5V 


| == NOL 
VOLTAGE WAVEFORMS 


| PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 


NOTES: А. С) includes probe and jig capacitance. 


Waveform 2 is for an output with internal conditions such 


о ос 


tPLH/tPHL 
tPLZ/tpzL 
tpHz/tpZH 





Data input 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output dd 
Hipa 1.5V 
tPzL — 1 | 
| | tpiz ша 4 
Output | | | 3.5 V 
Waveform 1 p 1.5 V | | 
51 аї7 У | | VoL + 0.3 V VoL 
see Note C 
| na орн e 
PZH 
Output ы е NENNEN Von 
Waveform 2 15V VoH - 0.3 V 
S1 at Open . x 
(see Note C) "оу 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


that the output is high except when disabled by the output control. 


The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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ABT Widebus тм 


1 
2 
3 
4 
5 
6 
7 
8 


ABT Widebus™ 


Features 


е Enhanced ас performance over АВТ. 


octals 


е JEDEC standard 48-/56- -pin SSOP 


package 


е New ЕА) standard Shrink Widebus™ 


TSSOP package 


е Flow-through package pinout organizes 


all inputs on one side and all outputs on 


the other side 
e Distributed Voc and GND pinouts 


е Universal bus transceiver (UBT™) 
architectures 


€ Hot-card insertion and power-up 3-state 
circuitry 


е TI has established an alternate source 


Benefits 


Improved propagation delay versus 
number of outputs switching. Superior 
pin-to-pin output skew; 15-20% faster 
speed 


16, 18, or 20 bits of logic in the same 
space as that of a typical octal 


30% board space improvement over 
SSOP Widebus™ package; meets 1.1-mm 
height requirements for memory card and 
other thin applications 


Facilitates easy board layout; pin 
compatible with popular AC/ACT 
Widebus™ functions 


Minimized mutual coupling and 2:1 
l/O-to-GND rates result in < 0.8-V 
simultaneous switching noise typically 


Advanced integration, as опе UBT™ can 


replace nearly all common bus-interface _ 
logic 


Device protection for end-equipment- 
specific applications such as telecom 


Standardization that comes from a 


common product approach 


The following table lists ABT Widebus™ devices currently being evaluated for market introduction. 
Customers interested in learning more about TI's plans for these devices поша contact the 
Advanced System Logic Marketing hotline at (214) 997-5202. 







Гавтвви | 56 (168! Registered Transceiver — 
Саве | 48 |1едитавоме 5 
авт! | se  [zoBtTaneever — ” 










SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5095А ~ D3956, DECEMBER 1991 - REVISED OCTOBER 1992 





е Members of the Texas Instruments SN54ABT16240... WD PACKAGE 
Widebus™ Family SN74ABT16240... DL PACKAGE 
(TOP VIEW) 


е State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
«1VatVcc 25V, TA = 25°С 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 

е High-Drive Outputs (—32-mA Іон, 
64-mA Io ) 

е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT16240 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides inverting 
outputs and symmetrical ОЕ  (active-low 
output-enable) inputs. | 





To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT16240 is available in TPs shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16240 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT16240 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 4-bit buffer) 


INPUTS OUTPUT 
Y 





L H L 
L L H 
H X Z 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. Copyright © 1992, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments j 
standard warranty. Production processing does not necessarily include TEXAS 
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SN54ABT16240, SN74ABT16240 - 
16-BIT BUFFERS/DRIVERS ` 
WITH 2-STATE OUTPUTS 


5СВ5095А- D3956, DECEMBER 1991 — REVISED OCTOBER 1992 





logic symbolt logic diagram (positive logic) 
= 24 10E 
1бЕ © 1ОЕ 
__ 48 | 
20E s x 
ah 1A1 
sog 25 N 
24 
Ac N 
40E 1A2 1Ү2 
47 2 
1A1 po dac УР 1Y1 
ида — ae — -m o lis Lis 
44 5 | | 
41 8 
2A1 КІСЕ - 2Y1 
40 9 "E 
2A2 ШИ 5 22 | 20Е 
38 11 | 
2АЗ р 2Y3 
37 12 
2A4 р 2Y4 2A1 2Y1 
36 13 | 
3A1 зур — за | 
35 14 | 
ЗА2 Ceasa зо 2А2 2Y2 
33 16 
3A3 гор - зуз 
32 17 | 
3A4 Er ccc 3Y4 2A3 2Y3 
30 19 
4А1 таур 4Y1 
29 N 20 
4A2 КИЕ 4Y2 2A4 2Y4 
27 22 
4АЗ S P 4Y3 
ЗОЕ 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 | | 
and IEC Publication 617-12. | | ЗА1 3Y1 
3A2 3Y2 
3A3 3Y3 
3A4 - 3Y4 
4OE 
4A1 4Y1 
_ 4A2 4Ү2 
4АЗ 4Y3 
4A4 4YA 
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SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5095А- 03956, DECEMBER 1991 - REVISED OCTOBER 1992 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage tange, VOC iyi анир RE TEE wasu a —0.5Vto7V 
Input voltage range, Vi (see Note 1) .................................................. —0.5Vto7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16240 ..................... mii dui dans 96 mA 

5М74АВТ16240.................................. 128 mA 
трос clamp current lk (VI D). митет тк ИТКЕ ТТТ Лаа ное —18 mA 
Output clamp current, Ток (Мо < 0) ..................................... ызыл ааа ances -БОтА 
Maximum power dissipation at TA = 55°C (іп still air) ....................................... 0.85 W 
Storage temperature range «оаа нон Ұз аа ары asas a —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 










Vcc Supply voltage f 
pum t ЖАЙ 
VL әніме тиме — | o| оз | v 
о veo | V | 
At/Av Input transition rise or fall rate | | Outputs enabled | = 10 | 10 | ns/v | 


NOTE 2: Unused or floating inputs must be held high or low. 
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5М54АВТ 6240, SN74ABT16240 
. 6-BIT BUFFERS/DRIVERS 
С WITH 3-STATE OUTPUTS 


SCBS095A — D3956, DECEMBER 1991 — REVISED OCTOBER 1992 





electrical characteristics over recommended: operating free-air temperature range (unless 


otherwise noted) 
SN54ABT16240 | SN74ABT16240 
UNIT 


PARAMETER TEST CONDITIONS 


vec = 4.5 V, 15-18 mA 


TA = 25°C 
MIN ТҮРІ MAX 













Voc = 4.5 V, loL = 64 mA 0.55 
Vcc = 5.5 V, VI = Vcc ог GND 


E 


| 


5 


E 


_ VK 
се = 5 V, ІОН = - З mA 
| 
си = === 
I I =e C à 
| log — 
| HA 
+100 
| HA 


л 
[| 


> |5 













lozH Vcc = 5.5 V, Vo=2.7 V 
IOZL Voc = 5.5 V, Vo=0.5V 
doft |Усс=0, V| or Vo <4.5 У +100 
ICEX Vcc = 5.5 V, МО = 5.5 V 
| lof |Усс-55М, Уо-25У -50 -100 -180| -50 -180 | -50 -180 | mA | 
Outputs high ү 
Voo=s5v о | L =}, 
VI= Vcc or GND Outputs dis- 
abled 
One input at Data inputs Ë | | 
Other inputs а! | 
= or GND Come Inputs 
TAI о values аге at posu 5 V. 
t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
6 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
Tl This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc ог GND. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
стран. Сі = 50 pF (unless otherwise noted) (see Figure 1) 


| | тос эс |  SN54ABT16240 | SNz4ABT16240 
FROM TO | SN54ABT16240 | SN74ABT16240 
TA = 25°C 
PARAMETER (INPUT) /— (OUTPUT) Jaz UNIT 


CE иа ми. 
| 
| tPHL 












| енг 
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SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5095А- D3956, DECEMBER 1991 — REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 






500 О 


| | 3V 
Input 1.5 V 1.5 V 
OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Input 
(see Note B) 


Output 


VOH 
1.5V 


тая VOL 


Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Сү includes probe and jig capacitance. 


tPLH/tPHL 
ірі 2/р21 
tPHZ/tPZH 





3V 
Timing Input 
оу 
3V 
Data Input 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output a 
а 1.5 V 
tPZL -» k | | 
Output | | ‘PLZ ке < 3.5 V 
Waveform 1 | 15V | | | 
 Slat7 V | Уоһ%03У ү, 
_ (see Note C) | | fpuz-» « 
Ран» (|6 | 
Output | MERERI T 
Waveform 2 15V VoH - 0.3 V on 
51 at Open " | 
(вее Мо!е С) | ж0У 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tp < 2.5 ns, tt < 2.5 ns. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


B 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
D 


. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5096А — 03792, FEBRUARY 1991 ~ REVISED OCTOBER 1992 





е Members of the Texas Instruments SN54ABT16241 ... WD PACKAGE 
Widebus™ Family 5М74АВТ16241... DL PACKAGE 
(TOP VIEW) 


ө State-of-the-Art EPIC-IIB '" BiCMOS paian 
Significantly Reduces Power Dissipation 


ө Typical Vo, p (Output Ground Bounce) 
«1VatVcc = 5 V, TA = 25°C 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout | 

e High-Drive Outputs (-32-тА Іон, 
64-mA Io.) 

е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT16241 is а 16-bit buffer and line driver 

_ designed ` specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides true outputs 
and complementary output-enable (OE and OE) 
inputs. 





To ensure the high-impedance state during power 

up or power down, OE should be tied to Vcc | 

through a pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of 
the driver. OE should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined 
by the current-sourcing capability of the driver. 


Тһе SN74ABT16241 is available in TI’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16241 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT16241 is characterized for operation from —40°C to 85°C. ! 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas instruments 
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SN54ABT16241, SN74ABT16241 
-16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5096А-- D3792, FEBRUARY 1991 - REVISED OCTOBER 1992 


FUNCTION TABLES 
INPUTS OUTPUTS 
1Y, 4Y 
H 


10E, 40E 1А, 4А 
L 
Z 






















H 
L 
Z 


ae | | 
1ОЕ — 
48 
20E 
25 
30E 
_ 24 
40E : ы 
47 
46 ң 
44 | 
43 
41 
2A1 
22240 
38 
2A3. Sears 
37 
36 
3A1 EA 
35 
33. 
3A3 Re i 
32 
3A4 2 ИИК 
27 | 
26 


OUTPUTS 
2Y, 3Y | 


о о olivin 


12 
13 
14 


16 


17 
19 
20 
22 
23 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 


and IEC Publication 61 7-12. 
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1Y1 
1Y2 
1ҮЗ 
1Ү4 
2Ү1 


2Y2 


2Y3 


2үд 


3Y1 
3Y2 
3Y3 
3Y4 
4Y1 
4Ү2 
4ҮЗ 
4Ү4 


logic diagram (positive logic) 


142 
143 
1А4 
` 20E 
2A1 
2A2 
2A3 
2A4 
30E 
3A1 
3A2 | 
ЗАЗ 
ЗА4 
4ОЕ 
4A1 
4А2 
4АЗ 


4А4 - 
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11 


12 


13 


14 


16 


17 


19 


20 


22 


23 


1Y1 
1Y2 
1Y3 


1Y4 


2Y1 
2Y2 
2ҮЗ 


2Ү4 


3Y1 
3Y2 
3Y3 


3Y4 


4Y1 
4Y2 
4Y3 | 


4Ү4 


SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5096А- D3792, FEBRUARY 1991 - REVISED OCTOBER 1992 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ............................................... ТУН . -0.5М 07У 
Input voltage range, VI (see Note 1) .................................................. —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Io: SN54ABT16241 .................................. 96 mA 

5№74АВТ16241 .................................. 128 mA 
Input clamp current, цк (М < 0) ....................... Р УЛГУ С дан —18 mA 
Output clamp current, Ток (Мо < 0) ........................................ i dt tae оын -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ......... КИЕ ЖАНКУАТ ГЕ 0.85 УМ 
Storage temperature range ....................................................... —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


SN54ABT16241 | SN74ABT16241 








С Supply voltage 


V 

V 
lou  Hgeewloupucuem — _ во ЕС ХЕ 
lo, __towlevelouiputcurent Св в Ге 

At/Av Input transition rise or fall rate | Outputs enabled | © 10 | 10 | әл | 
ЕСЕН 


NOTE 2: Unused or floating inputs must be held high or low. | 


C | 45 55. 
IL i o 08 | 
| 






4.5 5.5 
0 
48 
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SN54ABT16241, SN74ABT16241 - 
16-ВІТ BUFFERS/DRIVERS | 
WITH 3-STATE OUTPUTS 


- SCBS096A – 03792, FEBRUARY 1991 — REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 
SN54ABT16241 | SN74ABT16241 
UNIT 


























TA225C | 
PARAMETER TEST CONDITIONS | 
әжені ШІ мы TYPT_MAX| мн MAX | мы MAX | 
Vo-45V юне зт |: [ж Ts T 
VoH V 
Мост4ви Іон--24тА Lee ie T 
Voo=45V,_loH=—a2mA rupe 
Veo=45V, — 101-48 тА 98% 098) 
VOL V 
Voo=45V, 1064 тА | | оң [055] 
[ 4 |Voo=55V, — мемосоено — _ T T 
ТЕГШЕ ЕТТУ 2-44-91 =s м. 
cE |Уо5554  Уо-58У Голена | s| [во | w^ 
| lo$ |Усс-5-5У, Мо =2.5 У |. | -50 -100 -180| -50 -180 | -50 -180 | mA | 
| Owws | St | 
| тА 
cc . | М< Voc or GND Outputs 
| disabled | 
Outputs 1 | | 1 | 
Voc = 5.5 V, — enabled 
i ata inputs 
мес! | One input at 3.4 V, p Outputs ЗА 
Other inputs а! | 
disabled 
Vcc or GND 
[Controlinputs 242025) 





T All typical values are at Vcc = 5 V. | 

ton products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

Tl This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


| . switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) 


FROM TO SN54ABT16241 | SN74ABT16241 
TA = 25°C 
PARAMETER (INPUT) (OUTPUT) ! A | UNIT 


1 27 34| 09 38 1 37 


| 2.7 
А Y 
2.7 
tPZL 1.3 3.4 1.3 
| ew | у | Е 
Y ` 
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SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5096А-- D3792, FEBRUARY 1991 — REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 






о 7V 
о 
From Output среп 
Under Test GND 
ірі н/РНІ. 
Сі =50рР tpLZ/tPZL 
(see Note A) tpHZ/tpzH 
LOAD CIRCUIT FOR OUTPUTS 
ea d 3V 
Timing Input 1.5 V 
М------ — оу 
Ам | | | 
| | е нае "тарк 
| | 3V 2 272 е 
Input | | | ЗУ 
при 1.5У 1.5У Data Input 15V 
оу оу 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
| 3V | 3V 
1.5 V 1.5 V 1.5 V 
(see Note B) | | оу Control | | 0V 
| | {рд әр  M— | 
tPLH 71€ —5 4-ы- tPHL : NET IE p 
e qd. d zo SECUS | BN 3.5 V 
1.5 V ауетогт 1.5У 
Output | 15V | | өл арту | | VoL+0.3V , 
| | | VoL (see Note C) | | PHZ -» © ME 
tPHL ——»9 =! | ін omui ЖЕЗ (С WE 
utpu — sz АД 
| 15У Ж 15У Уон Waveform 2 | 15V VoH - 0.3 V ен 
Output Ç 5 51 at Open i 
: — —— VOL (see Note C) "UV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 


. NOTES: A. 


g OD 


LOW- AND HIGH-LEVEL ENABLING 


CL includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tí € 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS073D — D3711, SEPTEMBER 1991 - REVISED AUGUST 1993 













Members of the Texas Instruments 5М54АВТ16244... WD PACKAGE 
Widebus™ Family SN74ABT16244A .. . DGG OR DL PACKAGE 
(TOP VIEW) 


е State-of-the-Art ЕРІС-ПВ '" BiCMOS Design 
Significantly Reduces Power Dissipation 


€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
<1 V at Vcc = 5 V, TA = 25°C 


е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


e Flow-Through Architecture Optimizes 
PCB Layout 

ө High-Drive Outputs (—32-mA Іон, 
64-mA Io ) 

е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 

 Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The SN54ABT16244 and SN74ABT16244A are 
16-bit buffers and line drivers designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, апа bus-oriented receivers апа 
transmitters. The devices can be used as four 4-bit 
buffers, two 8-bit buffers, or one 16-bit buffer. 
These devices provide true outputs and 
symmetrical OE  (active-low output-enable) 
inputs. 





To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16244<A is available in Tl's shrink small-outline package (DL), which provides twice the /О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Тһе SN54ABT 16244 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT16244A is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


cs sal 
H 

L L L 

H X 22 


Widebus and ЕРІС-ПВ аге trademarks of Texas Instruments Incorporated. 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS073D — D3711, SEPTEMBER 1991 - REVISED AUGUST 1993 


logic symbolt 

zl 1 
10E 
—— 48 
20E 
-- 25 
30E 
_ 24 
40E 

47 
1А1 

46 
1А2 

44 
ТАЗ 

43 
1А4 

41 
2A1 

40 
2A2 

38 
.2A3 

37 
2A4 

36 
3A1 

35 
3A2 

33 
ЗАЗ - 
| 32 
ЗА4 

30 
4A1 

29 
4A2 

27 
4A3 

26 
4A4 


Z Ин ДА Г, 


оз 
< 


о уо оул ом 


11 
12 
13 
14 
16 
17 
19 
20 
22 
23 


T This symbol is in accordance with АМЗИЕЕЕ Std 91-1984 
and IEC Publication 617-12. 
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1Y1 
1Y2 
1Y3 
1Y4 
2Y1 
2у2 
2Y3 
2Y4 
3Y1 


3Y2 


3Y3 
3Y4 
4Ү1 


4Y2 - 
4Y3 


4Y4 


logic diagram (positive logic) 


1A2 
1A3 
1A4 
2OE 
2A1 
2A2 
2A3 
2A4 
ЗОЕ 
ЗА1 


ЗА2 


4А1 
4А2 
4АЗ 


4А4 
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1Y1 


1Y2 . 


1Y3 


1Y4 


2Y1 


 2Y2 
- 2Y3 


2YA ` 


3Y1 


3Y2 


3Y3 


3Y4 


4Ү1 


4Y2 


4ҮЗ . 


4Ү4 


SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS073D - D3711, SEPTEMBER 1991 - REVISED AUGUST 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ........... латыны ООУ ГУК Г КО О ГГ —0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ..................... КТІ” —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vg ............. —0.5 V to 5.5 V 
Current into any output in the low state, Io: ЗМБ4АВТ16244 .................................. 96 mA 
| ОМ74АВТ16244А ................................ 128 mA 

input clamp: current. КУ Юу oae n Eod Pa Rx e d aime of peasant tees eeu —18 mA 
Output clamp current, lox (Vo < 0) ха а ите она таа казвали borers sere IE ERA LY —50 mA 
Maximum power dissipation at TA = 55°C (in still air; DGG раскаде ............................. 0.8 W 
DL. package „озанлар 0.85 W 

Storage temperature range ......................................................... —65?C to 150?C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 





recommended operating conditions (see Note 2) | 
SN54ABT16244 | SN74ABT16244A 

222222040. Ps ыы н 

Voc Supply voltage | [ 4s 55 | 45 55 | V | 

М/ Inputvoltage 0 vec 

OL 

-40 









4.5 5.5 
0 
2-24 
48 
‚ | At/Av Input transition rise or fall rate қ Outputs enabled | — 10 | о | ns/V | 


NOTE 2: Unused or floating inputs must be held high or low. | 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS073D - D3711, SEPTEMBER 1991 - REVISED AUGUST 1993 





otherwise noted) | 


TA = 25°СЇ 
TEST CONDITIONS _ 


| | --18тА 
ЮН = -3mA 


electrical characteristics over recommended operating free-air temperature range (unless 






Vcc = 4.5 V, ІОН = -24mA- 
= 4.5 V, ІОН = - 32 тА 
та 


Vi = Vcc ог GND 
Мо = 2.7 V 

Мо = 0.5 V 

Vior Мо < 4.5 V 


Yi- Voc or GND Outputs аваа | — | >| 
Outputs enabled 

One input at 3.4 V, inputs 

Other inputs at Outputs disabled 


z25Vor0.5V 


Vo-25VorO5V ` 

T Characteristics for TA = 25°C apply to the SN74ABT16244A only. 

t All typical values are at Vcc = 5 V. | 

§ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Tl This data sheet limit may vary among suppliers. 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

И This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 


о 
© 
о 
-. 
m 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1). 


TO Vcc=5V SN54ABT16244 | SN74ABT16244A 
TA = 25°СЇ UNIT 
OUTPUT) — | 


ТҮР WAX| МН МАС | МН MAX _ 
1 238 32 07 37 













` FROM 


PARAMETER (INPUT) 
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SN54ABT16244, 5М74АВТ16244А 
16-ВІТ BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


— REVISED AUGUST 1993 


PARAMETER MEASUREMENT INFORMATION 





5 7V 
O 
From Output Open 
Under Test 
CL = 50 pF 
(see Note A) 





LOAD CIRCUIT FOR OUTPUTS 
eer tw — —» 
| 
| | 3V 
Input 1.5V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION ~ 
Input a 
(see Note B) 1.5 V 


Output 


VOH 
1.5 V 


—— — VoL 


Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. С) includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
Slat7 V 
(see Note C) 


Output 
Waveform 2 
S1 at Open 
(see Note C) 


tPLH/tPHL 


tPLZ/tPZL 
tpHz/tpZH 





------- 3V 
1.5V 
|Х.------------ оу 
| | | 
| tsu Гоа | 
| | 3v 
1.5 V 1.5 V 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
1.5V 
| | 0v 
Ра» «— | | 
щета < 
| | 3.5 V 
| Қу | " T 
OL tU. 
| noe Mob 
| | tpHz mw 
tPZH (6 | 
| лале ЧӨН 
Ұлу N Уон- шы 
= 0 V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms - 
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SN54ABT 16245, SN74ABT16245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


J SCBSO084B – D3712, JANUARY 1991 — REVISED DECEMBER 1992 







® Members of the Texas Instruments SN54ABT16245 . . WD PACKAGE 
Widebus™ Family SN74ABT16245 . . . DGG OR DL PACKAGE 
(TOP VIEW) 


e State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Vo, p (Output Ground Bounce) 
«1VatVcc 25V, Ta = 25°C 

е Distributed Усс and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

ө Flow-Through Architecture Optimizes 
PCB Layout 


e High-Drive Outputs (—32-mA log, 
64-mA lg, ) 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 

. Fine-Pitch Ceramic Flat Packages Using . 
25-mil Center-to-Center Spacings 


description 


The ’ABT16245 is а  16-bit (dual-octal) 
noninverting 3-state transceiver designed for . 
synchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 





This device can be used as two 8-bit transceivers 

or one 16-bit transceiver. It allows data 

transmission from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the 
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so that the buses 
are effectively isolated. 


To ensure the hioeifapadancs state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16245 is available in Tl's shrink small-outline package (DL), which provides twice the /О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT 16245 is characterized for operation over the full military temperature range of —55?C to 125°C. 
~The SN74ABT16245 is characterized for operation from —40?C to 85°C. | 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS 
[GE он) UMP 


B data to A bus 
A data to B bus 
Isolation. | 





Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
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16-ВІТ BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS ` 


SCBS084B - D3712, JANUARY 1991 - REVISED DECEMBER 1992 





logic symbolt logic diagram (positive logic) 
10E | 1DIR 
1DIR 3 EN1 [BA] · 
a 3 EN2 [AB] 
_ 25 
20E 
24 
2DIR -ө--Ч6 ЕМА [BA] | | 
6 EN5 [AB] | | TAT 
T NM 2v m. 
ТАЗ — БСК 27 183 
1А5 MEN 1B5 
40 9 To Seven Other Channels 
ТАВ — 26 ed 42188) DR 
ла ае аа m 
35 14 20E 
2АЗ — a 7 283 
2А5 — ee a! 2 255 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage tange; VEG. «X noie tock Chew Шуа шкала кж ККЕ ФАН ЕЕ UU Od —0.5Vto7V 
Input voltage range, V| (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
. Voltage range applied to any output in the high state or power-off state, Үй! паркиране ва —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16245 .................. bx topi dares eed 96 mA 
5№74АВТ16245 ................... ТРИЕ 128 тА 

Input clamp current, lik О Cru —18mA | 

Output clamp current, lok (Мо < 0) ...................... ИСТРЕ — ты E албан —50 mA . 

Maximum power dissipation at AT 55°C (in still air; DGG package TP FC 0.8 W 
DL package... анана Ьа 0.85 W 
Storage temperature range ..... Ел” Т a res LF "PED —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating Conditions d is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. | 
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5М54АВТ 6245, SN74ABT16245 
і 16-ВП BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS084B - D3712, JANUARY 1991 - REVISED DECEMBER 1992 


recommended operating conditions (see Note 2) 


SN54ABT16245 | SN74ABT16245 


Vcc Supply voltage 
VIH High-level input voltage 
VIL Low-level input voltage 


m 
m 


| 
m 
m 


At/Av Input transition rise or fall rate Outputs enabled | — 10. 
TA Operating free-air temperature | —5 125 | -40 85 7 


NOTE 2: Unused or floating pins (input or /О) must be held high ог low. 


A 
A 





loH High-level output current 
loL Low-level output current 
10 10 
-55 125 85 
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electrical characteristics over recommended operating free-air temperature range (unless 
Voo=45V,__IoH=—3™mA Ree 
Outputs high 
lo = 0, A or B ports 
VI = Усс or GND Outputs 
disabled 
Š The parameters IozH and iloz include the input leakage current. 


otherwise noted) 
TA = 25°C SN54ABT16245 | SN74ABT16245 
PARAMETER TEST CONDITIONS UNIT 
| MIN ТҮРЕ MAX| MN MAX | 
2.5 2.5 
Усс=5%. C онс-ЗмА 
VOH : 
2t 
V . 
Че Voc = 4.5 V, loL = 64 mA 0.55# 
| Outputs 
Vcc = 5.5 V, f enabled 
One input at 3.4 V, | Data inputs 
| Outputs 
Other inputs at disabled 0.05 
Voc or GND 
Vo =2.5 V or 0.5 V 
T All typical values are at Voc = 5 V. | 
T This data sheet limit may vary among suppliers. 
# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 


Vi=VocorGND С А or B ports +100 
Мо = 2.5 V -50 -100 -180 -50 -180 
Control inputs 
tOn products compliant to MIL-STD-883, Сазв В, this parameter does not apply. 
И This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT16245, SN74ABT16245 © 
16-BIT BUS TRANSCEIVERS | | | т 
WITH 3-STATE OUTPUTS | | ef т 


SCBS084B - 03712, JANUARY 1991 – REVISED DECEMBER 1992 " | ; | | 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) 


Vcc = 5 V, 
FROM то 22. SN54ABT16245 | SN74ABT16245 
PARAMETER (INPUT) (OUTPUT) А- 
| | ТҮР MAX| MIN MAX | 
| am 
tPHL 1 
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SN54ABT16245, 5М74АВТ1 6245 
16-ВП BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS084B — 03712, JANUARY 1991 - REVISED DECEMBER 1992 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 






LOAD CIRCUIT FOR OUTPUTS 

к tw — — 99 

` | 
| | 3V 

Input 1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
(see Note B) | | 0v 


Output 


VOH 
1.5 V 


—-—-— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 


NOTES: А. Cy includes probe and jig capacitance. 


о om 


tPLH/tPHL 
tPLZ/tPzL 
tpHZ/tpzH 





3V 
Timing Input 
оу 
3V 
Data Input | 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
| 3V 
Control | | оу 
tPZL -» yi | 
Output | | tPLZ За (е: 3.5 V 
Waveform 1 | 15V | | 
S1at7 V | VOLO an 
(see Note C) | анг 0 «- 
їр2н Э  «*— | 
Output | TM Vo 
Waveform 2 | 15V Мон - 0.3 V H 
S1 at Open | Š _ 
(see Note C) ; dd 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, {< 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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Members of Ше Texas Instruments SN54ABT16260. .. WD PACKAGE 
Widebus™ Family SN74ABT16260 . . DL PACKAGE 
(TOP VIEW) 


SN54ABT1 6260, SN74ABT16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 






JUNE 1992 - REVISED JULY 93 


е State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 





OEA 1 56Ц OE2B 
LE1B |] 2 55 | ЕА2В 


даш 282 5 521] 2B5 
е Latch-Up Performance Exceeds 500 mA 2B1 Ц6 51] 2B6 
Per JEDEC Standard JESD-17 Vcc 07 ]Vcc 
е Typical Усу p (Output Ground Bounce) | А1 Цв 49| 287 
< 1 V at Vcc = 5 V, TA = 25°C | A2 Цо 48| 288 
е Distributed Vcc and GND Pin Configuration АЗЦ10 47 [2В9. 
Minimizes High-Speed Switching Noise омо Ц. 46|] GND 
е Flow-Through Architecture Optimizes А4012 4512810 
PCB Layout A5 u 13 44 x | 
e High-Drive Outputs (-32-тА (он, 64-тА 101) u ls 2 а 
е Bus-Hold Inputs Eliminate the Need for A8 16 411] 1811 
External Pullup Resistors : Ag 17 401 1B10 
е Packaged іп Plastic 300-mil Shrink | GND 18 — з9 | GND 
Small-Outline Packages and 380-mil . | А10 19 38 189 
Fine-Pitch Ceramic Flat Packages Using A11 [120 37 1 188 
25-mil Center-to-Center Spacings | A12 [121 36ll1B7 
T Vccll22 35 ПУсс 
description | 181 2з 341186 
The 'ABT16260 is a 12-bit to 24-bit multiplexed 182 124 ззі1В5 


D-type latch used in applications where two 
separate data paths must be multiplexed onto, or | 
demultiplexed from, a single data path. Typical LE2B 27 | 30{] LEA1B 
applications include multiplexing and/or SEL||28 29)|| ОЕІВ 
demultiplexing of address and data information іп | 

microprocessor- or bus-interface applications. 

This device is also useful in memory-interleaving 

applications. | 


Three 12-bit I/O ports (А1-А12, 1B1—1B12, and 2B1—2B12) are available for address and/or data transfer. The 
output-enable (OE1B, OE2B, and OEA) inputs control the bus transceiver functions. The OE1B and OE2B 
control signals also allow bank control in the A to B direction. 











Address and/or data information can be stored using the internal аде latches. The latch-enable (LE1B, 
LE2B, LEA1B, and LEA2B) inputs are used to control data storage. When the latch-enable input is high, the latch 
is transparent. When the latch-enable input goes low, the data present at the inputs is latched and remains 
latched until the latch-enable input is returned high. 


To ensure the high-impedance state during power up or power down, OE should be tied to Voc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16260 is available in TI’s shrink small-outline package (DL), which provides twice the /О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT 16260 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT16260 is characterized for operation from —40°C to 85°C. 


Widebus and ЕРІС-ПВ are trademarks of Texas Instruments Incorporated. 


4% ТЕХА5 


INSTRUMENTS 


POST OFFICE BOX 655303 Ф DALLAS, TEXAS 75265 | : 3-27 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


Copyright © 1993, Texas Instruments Incorporated 


SN54ABT16260, SN74ABT16260 £e 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH 3-STATE OUTPUTS s P 


JUNE 1992 — REVISED JULY 93 





Function Tables 
B TO A (OEB = H) 


INPUTS | 
1B 2B SEL LEIB LE2B ОЕА 


H H X L 









о 
© 
> x 
с 
-4 








Ж 


АТОВ (ОЕА - Н) 
= INPUTS 
A 1ЕАІВ LEA2B ОЕТВ ОЕ2В 
H 


H 





OUTPUTS 
1B 2B 
H H 




















Active 


E 
L 
L 
L 
L 
L 
L 
L 
H 
L 
H 
L Active 


H 
L 
H 
L 
H 

L 
X 
X 
x 
X 
X 


x OX See roro 
x x >x x r тт r r I 
Je r то то го ого то го гог ri 
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SN54ABT16260, SN74ABT16260 
12-ВП TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED JULY 93 
logic diagram (positive logic) 
LEiB—* 
_ 2 
LE2B 
LEA1B——39 
LEA2B —55 


OE2B8 — 39 


OE1B = 


|| ЖЕ " 23 ві 


МЕн 
Ш 


То 11 Other Channels 


OEA — 


SEL 28 


S IV VV 


> 
= 
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SN54ABT16260, SN74ABT16260 | — 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JULY 93 


absolute maximum ue over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Voc ............. e ОООО УС ER —0.5 V to7 V 

Input voltage range, V| (see Note 1) ........... ГУ ГЛ ОТК ГК ТУ E ... -0.5У%ю7У 

Voltage range applied to any output in the high state or power-off state, Vo ......... .... —0.5 V to 5.5 V 

Current into any output in the low state, lo: SN54ABT16260 ...... bi Spee eR С NS .. 96 MA 
5М74АВТ16260........:.................... bs 128 mA 

трокеатр current; Inc (Vi 0) «ou ecco snp инән лын ақ Exe ee rug ЛАВА ША 

Output clamp current, lox (Мо < 0) ......... "T Pre TP TOM —50.mA 

Maximum power dissipation at TA = 55°C (in still air) ........... PI Staged К Bate Cee 1W 

Storage temperature range ........................... TE igo deor d ua idus —65?C to 150?C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: . The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 


ЕРКЕК енеке 5 EA 


ТЕ 2: Unused or floating inputs must be held high or low. 





















PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 


specifications are design goals. Teras Instrumente reserves the right to К TEXAS 
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5М54АВТ 6260, SN74ABT16260 
12-ВП TO 24-ВП MULTIPLEXED D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JULY 93 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | : 


TA = 25°C SN54ABT16260 | SN74ABT16260 
PARAMETER TEST CONDITIONS 
Мы ТҮРЁ MAX| MIN MAX | 
УСС = 45У, |--і8тА 


VcC245V, loH=-3mA 
VoC=5V, lonz mA _ = 


Vo 
Усс-45М Іон --24mA 
Усс-45У lou --32mA 
I | 













UNIT 


EA 
Voc=45V,_loL=48mA || 056 
Vco=55V 
nhieu [AorBpots — | +100 | 


/00-45/ WO == 
It (hold) A or B ports 
lozHŠ Vcc=55V, Уо-27У 22250 


| 1048 |Мсс-55М, Уо-05У = 





ICEX Усс<55М, Vo=5.5V  |Outputshigh | = 50) 
| lof |Усс-55М,, Vo =2.5V | -50 -100 -225| -50 -225 | -50 -225 


| Това 15 
ec |Vco=ssv 0-0 [Outbutsiow — = 


mA 


V| = Vcc or GND Outputs 





K 
H 
OL 
1.5 
| С 
disabled | 
Voc =5.5V, One input at 3.4 V. 

# СС , p , | 
Асс ` | Other inputs at Vcc ог GND i | | 
T All typical values are at Vcc = 5 V. | 
t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ The parameters lozH and IozL include the input leakage current. 


1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 


о [Uo 
mim 


o 
© 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) | 


tw Pulse duration, LE1B, LE2B, LEA1B, or LEA2B high 
tsu Setup time, data before LE1B, LE2B, LEA1B, or LEA2B} 
th Hold time, data after LE1B, LE2B, LEA1B, or LEA2BL 








PRODUCT PREVIEW information concerns products in the formative or 4 

design phase of development. Characteristic data and other /] 
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12-ВП TO 24-BIT MULTIPLEXED D-TYPE LATCHES - 
WITH 3-STATE OUTPUTS _ m 


JUNE 1992 - REVISED JULY 93 | 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) | 


FROM | то 
PARAMETER - (INPUT) (OUTPUT) 
ет 
| 
| SEL (B1) 
| ~ SEL (B2) | 


tPLH 








PRODUCT PREVIEW information concerns products in the formative or š : E 
n phase ^ си таи, Characteristic data ха tea I 5» 
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SN54ABT16260, SN74ABT16260 


12-БІТ TO 24-BIT MULTIPLEXED D-TYPE LATCHES 


WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JULY 93 


PARAMETER MEASUREMENT INFORMATION 





О 7V 
O 
From Output Өрөп 
Under Test GND 
tPpLHtPHL 
CL = 50 pF tpLZ/tPzL 
(see Note A) tpHZ/iPzH 


LOAD CIRCUIT FOR OUTPUTS 
o tw —— 
| | 
| | зу 
Input  1.5V 1.5V 
| оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
input зи 
(see Note В) 1.5V 1.5V s 


Output 


VOH 
1.5 V 


—-—-— VoL 


Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Cy includes probe and jig capacitance. | 


с og 





3V 
Timing Input 
0v 
3V 
Data Input 1.5 V 
0 V 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
Control | | | оу 
tPZL -» за | | 
Output ER | 'PLZ E = 3.5 V 
Waveform 1 | 15V ` | | 
 Slat7 V | | VoL + 0.3 V VOL 
see Note C 
( ) | | tPHz ^ m 
їр2н Э) CUS 
Output | Hoe Von 
Waveform 2 15V Мон - 0.3 V 
61 at Open Í ы. 
(see Note С) | 70У 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16373A, SN74ABT16373A 
16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCBS160 - DECEMBER 1992 











Members of the Texas Instruments 5М54АВТ1637ЗА... WD PACKAGE 


Widebus™ Family SN74ABT1 E ind i: DL PACKAGE 


ө State-of-the-Art EPIC-IIB'" BiCMOS Design 
Significantly Reduces Power Dissipation 


€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
«0.8 V at Vcc = 5 V, Ta = 25°C 

e Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 

е High-Drive Outputs (—32-mA log, 
64-mA Іо) 

е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink . 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT16373AÀ is а 16-bit transparent D-type 
latch with 3-state outputs designed specifically for 
driving highly capacitive ог > relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, МО ports, 
bidirectional bus drivers, and working registers. 





The device can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When LE is taken low, the Q outputs are latched at the levels set up at the 
D inputs. | 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 

or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 

the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
. lines without need for interface or pullup components 


The output enable (OE) does not affect internal operations of the latch. Old data can be retained or new data 
can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT16373A is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16373A is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT16373A is characterized for operation from —40°C to 85°C. 


- Widebus and ЕРІС-ПВ are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of Drath date. Copyright © 1992, Texas Instruments Incorporated ` 
е 


Products conform to specifications per the terms of Texas Instruments 
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logic symbolt 

— 1 

10E 
48 

1LE 
__ 24 

20E 
2025 

2 Е 
47 

1D1 
46 

102 
| 44 

1D3 
| 43 

1D4 
41 

1D5 
40 

1D6 
38 

1D7 
37 

1D8 
36 

2D1 
35 

2D2 
33 

2D3 
32 

204 
30 

205 
29 

206 
: 27 

207 
26 


208 





оо O 1 о N 


11 
12 
13 
14 
16 
17 
19 
20 
22 


FUNCTION TABLE 
(each latch) 


INPUTS OUTPUT 


101 
102 
103 
104 
105 
106 
107 
108 
201 
202 
203 
204 
205 
206 
207 


23 


.. t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


2Q8 


Q 


H 


L 
Qo 
2 


logic diagram (positive logic) 


1D1 





To Seven Other Channels 


201 





To Seven Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC .......................................................... —0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .......................................... Жаназа -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16373A ................................. 96 mA 
SN74ABT16373A ................................ 128 mA 

Input clamp current, lik (V< 0) ..........................................................: "18 ПА 
Output clamp current, lok (Мо < 0) ....... l——————————SÁDCG -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG раскаде ............................. 0.8 W 

| DL package .............. Ep D ты E E 0.85 УМ 
Storage temperature range ....................................................... —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 









Supply voltage | 45 55 | 45 55 
High-level input voltage | = — 1025 S D 
А Low-level input voltage | вов 







Сто ш лш гет s s Е 
[io —Lowkwiompucaen пр 
[iv Input transition rise orfalvato__[Outpuisenabied | — — O| 
ETE 


NOTE 2: Unused or floating inputs must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range ы 


otherwise noted) | 
TA = 25°C SN54ABT16373A | SN74ABT16373A um 


PARAMETER TEST CONDITIONS 
Am те нях] wm мас | 


МСС = 4.5 У, |=-18 тА 


: Voc = 4.5 V, ОН =—ЗтА 
| МСС = 5 V, loH=—3mA . 
Voc = 4.5 V, ІОН =—24 mA 






N 
+ 


1 
- 
— № 


Voc = 4.5 У юн = –- 32 тА 


Усс<45М І = 48 тА 0.55 
wce= 4.5 V, т 64 mA 0.551 


+ 


50 ае 


= Vcc = 55V, Vo-55V | Outputs high = 
Outputs low 
Outputs 
disabled 
epiros Je 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
1 This is the i increase in supply current for each input that is at the specified TTL voltage level rather than Voc ог GND. 
















Voc = 5.5 V, 
М 


lo = 0, 
= Vcc or GND 










= A 
Vcc =5.5V, Опе input at 3.4 V, 
Асс! Other inputs at Усс ог GND 
ТА! = values аге at vm 5 V. 
+ On products compliant to MIL-STD-883, Class B, this ванае does not apply. 


timing veddirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


сс aan cee 5 S 
= 
= 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) 


FROM TO Усс -5 V 
T. 25°C 
PARAMETER EE бй n TA 
TV ма MN мак 


5.3 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 






LOAD CIRCUIT FOR OUTPUTS 
| | 
| | A ЗУ 
Input 15V 15V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input Зу 
(see Note В) 1.5 V 1.5 V б 


Output 


VOH 
1.5 V 


——— VoL. 


Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Сү includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


- Output 
Waveform 1 
Siat7V 


. (see Note С) 


Output . 


Waveform 2 
51 at Open 
(see Note C) 


ірі НАРНІ. 


tPLZ/tpzL 
tPHZ/tPZH 








------- 3V 
1.5V 
|М.------------ оу 
| | | 
| ва | th | 
| | 3V 
1.5V С 1.5V 
оу 
VOLTAGE WAVEFORMS ` 
SETUP AND HOLD TIMES 
3V 
1.5V | 
— | | 0v 
Рд» — M— | | | 
щета |. 
| | 3.5V 
| %1.5У | M -— 
OL + V. , 
| [а= МОК 
| ptPHz ^ 4 
tPzH > б 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. А input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tp € 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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Members of the Texas Instruments SN54ABT16374A ... WD PACKAGE 
Widebus™ Family SN74ABT16374A... DGG OR DL PACKAGE 
(TOP VIEW) 


ө State-of-the-Art EPIC-IIB'" BiCMOS Design 
Significantly Reduces Power Dissipation 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 


€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


€ Typical Мо p (Output Ground Bounce) 
< 0.8 Vat Vcc = 5 V, TA = 25°C 

ө Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

© Flow-Through Architecture Optimizes 
PCB Layout 


е High-Drive Outputs (-32-тА TA 
64-mA loj ) 


€ Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using - 
25-mil Center-to-Center Spacings 


description 


The 'ABT16374A is a 16-bit edge-triggered 
D-type flip-flop with 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. It is particularly 
suitable for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. 





The device can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock (CLK) 
input, the Q outputs of the flip-flop take on the logic levels set up at the data (D) inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components 


The output enable (OE) does not affect internal operations of the flip-flop. Old data can be retained or new data 
can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Voc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16374A is available in Tl's shrink small-outline package (DL), which provides twice the I/O ріп 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT 16374A is characterized for operation over the full military temperature range of —55?C to 125?C. 
The 5М74АВТ16374А is characterized for operation from —40?C to 85?C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.. 


PRODUCTION DATA information is current as of publication date. Copyright © 1993, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 
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logic symbolt 


10E 
1CLK 
20E 
2CLK 


1D1 
1D2 
1D3 
104 
105 
106 
1р7 


.1D8 : 


2D1 
2D2 
2D3 


204 


205 
206 
207 
208 


1 
48 
24 


25 


47 
46 
44 
43 


4 
40 


38 


3” 


36 
35 
33 
32 
30 
29 
27 
26 


СЫ ЧЕМ 
{> C1 


СЫ 2EN 


O 
N 





оо Фосл ом 


11 
12 
13 
14 
16 
17 
19 
20 
22 
23 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 





FUNCTION TABLE 
(each flip-flop) 


INPUTS OUTPUT 


1Q1 
102 
103 
104 
105 
106 
197 


108 


201 
202 
203 
204 
205 
206 


2Q7 
208 | 


101 


201 — 





To Seven Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range; Усе скача sista tech текте ее hi vee RR P XC ee Rar ra ара -0.5 Vto 7 V 
Input voltage range, Vj (see Note 1) .................................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16374A ................................. 96 mA 
SN74ABT16374A ................................ 128 mA 

Input clamp: current; liie (V< 0): 2; макта кз Ere di Rena ЕЖЕЛ E RE re hace adis —18 mA 
Output clamp current, loe (Vo 0) ve tette RETE ы ER ERE IH EA HAE RU CER жаа жа —50 mA 
Maximum power dissipation at TA = 55°C (in still air; DGG раскаде ............................. 0.8W 
Di раскабе х 22е Econ kuka a наз 0.85 W 

Storage temperature range ....................................................... —65?C to 150?C 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 














ere mu s 
Ун Hgiewermuvouge о 
Vp lowiwelmpuvdags 29 
M meo | “сс. 
Пор Новото 
СЕТТЕ ЕЕ 
[atv при transition вога  Oupssenabed | — t 
VEN 7. — NNNM 


Te 2: Unused or floating T must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | | 










| 
PARAMETER TEST CONDITIONS - 
K | K а T s 
[ vk остаз аваа 
Мостом s e = — [3 —— — 
ши = = C —. 
мои юц хм = 
Усс-а5% oem — — | o| o| — j 
KR c camem edes = қты а 
Си |veezssv. изморен EP [a 
лош |vec=ssv. voz2zv оо |60 м. 
ол [vess voros — — — | — —— 9| — 8 | j 
ют Место Момоа — | — s| — [| =o] 
сес |усс-55% Уо-58У Голан | sof s| — во |а 


Усс + 5.5 М, Уо-2.5У | -50 -100 -180| -50 -180 -50 
Outputs 


| Outputs high 
Voc = 5.5 V, lo=0, 
М + Voc ог GND ` 
EE disabled- 


VIK 

VOH 

VOL 

Outputs low 
СС 
Vcc =5.5V, Опе input at 3.4 V. 
q СС ; p ; 

Асс Other inputs at Vcc or GND 
VI=2.5 V or 0.5 V 
Мо + 2.5 V or 0.5 V 
T All typical values are at Vcc = 5 V. 
tOn products compliant to MIL-STD-883, Class B, this parameter does not apply. 


§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
1l This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 





N 
N 
| 
N 
| 
N 


-— 
сл m [m 
— 
о 
— 
m 
3 
> 








G 
ол 


timing requirements over recommended ranges of supply voltage and operating free-air- 


temperature (unless otherwise noted) (see Figure 1) | 
rares Татта 


Vcc=5V, © 






TA = 25°C 





fclock Clock frequency 150 


зо 
Фо || оо 


tw Pulse duration, CLK high or low: 
tsu Setup time, data before CLKT 
[th Hold time, data after CLKT 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сі = 50 pF (unless otherwise noted) (see Figure 1) 


TAT 25C SNSaABTIGS7AA | 
FROM TO EN SN54ABT16374A | SN74ABT16374A 
TA = 25°C 
PARAMETER (INPUT) (OUTPUT) = UNIT 
— e 











ТҮР МАХ --мы мак мы мак. 
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PARAMETER MEASUREMENT INFORMATION 






ë 7V — 
| О 
From Output Sp | 
. Under Test GND | 
TE tPLH/fPHL 
CL = 50 pF tPLZ/tpzL 
(see Note A) N tPHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
| 3V 
Timing Input 
| oV 
= tw— 
| 
| | ЗҮ 
І 3V 
при 1.5 V 1.5 V Data Input 
оу 0У 
. VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
3v - 3V 
1.5V 1.5 V 1.5V 
(see Note B) | оу Control | - | оу 
| _— 1р21 > | 
tPLH = EMEN ЇРНІ ` | | tpLz > < 


Тұлым en VOH m рада | | | 3.5 V 
aveform 1.5 V 
Output | / 15V | М 1.5V aad Шы | f VoL «03v 
| VOL | || -- VOL 
| | 


| (see Note C) 


let 
tPHL ---» | ТІН | tPZH A € 8 


Output 


IN | VOH Waveform 2. | | Уон- -0.3 V Уон 
Output ` | 1.5 V 1.5 V 61 at Open 15V " 


ros МОЕ (see Note C) 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES я ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tí < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


. Figure 1. Load Circuit and Voltage Waveforms 
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Members of the Texas Instruments SN54ABT16377 ... WD PACKAGE 
Widebus™ Family SN74ABT16377 ... DL PACKAGE: 
(TOP VIEW) 


State-of-the-Art EPIC-IIB™ BiCMOS Design 
Significantly Reduces Power Dissipation 


ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=0) | 

Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


Typical Мо p (Output Ground Bounce) 
< 0.8 V at Voc = 5 V, TA = 25°C 


SN54ABT16377, SN74ABT16377 


16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 


WITH CLOCK ENABLE 





1CLKEN l] 1 ав 1CLK 


101 Ye 471 1D1 
102 Цз 46) 102 
GND Ца 45 GND 
103 Ц5 44 103 
104 Ue аз] 104 
Voc Ц7 42 “сс 


105 Цв 411 105. 


196 Цо 401 106 


OCTOBER 1992 — REVISED JULY 1993 


е Distributed Усс and GND Pin Configuration GND Цо зә омо 
Minimizes High-Speed Switching Noise 197 Ця. зв] 107 

е Flow-Through Architecture Optimizes 198 12 зт} 1D8 
PCB Layout 201 Q13 361201 

е High-Drive Outputs (-32-mA (он, 202 14 e! 2D2 
64-mA Io; ) GND 15 зар GND 


203 16.  331203 
204 Ціт 3211204 
Усс 18 зі Vcc 
205 Ц19 30) 2D5 
206 Ц20 2911206 
GND Ц21 ов GND 
207 Ц22 27| 207 
Тпе 'ABT16377i isa 16- bit basa q E 208 Ц23 26|] 208 
D-type flip-flop with a clock (1CLK or 2CLK) input. 2CLKEN Ц24 25| 2CLK 
It is particularly suitable for implementing buffer | 
and storage registers, shift registers, and pattern 
generators. 


е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


GOSCHpHon 





The device can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock input, 
the Q outputs of the flip-flop take on the logic levels set up at the data (D) inputs. 


Data input information that meets the setup time requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse if the common clock-enable (1CLKEN or 2CLKEN) input is low. Clock 
triggering occurs at a particular voltage level and is not directly related to the transition time of the positive-going 
pulse. When the buffered clock input is at either the high or low level, the D input signal has no effect at the output. 
The circuits are designed to prevent false clocking by transitions at CLKEN. 


The SN74ABT16377 is available in Tl's shrink small-outline package (DL), which provides twice the /О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 











The SN54ABT16377 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT16377 is characterized for operation from —40?C to 85?C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
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PRODUCT PREVIEW 


мамана іопаона | 


SN54ABT! 6377, SN74ABT1 6377 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS | | 
WITH CLOCK ENABLE 


OCTOBER 1992 — REVISED JULY 1993 


FUNCTION TABLE 
(each flip- Пор) 





logic diagram (positive logic) 
1CLK 
1CLKEN 


101 


2сіК 


2CLKEN 





To Seven Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Мес „аа ааа cons роон жыр ерімен іы йыр қалта -0.5У%ю7У 
Input voltage range, VI (see Note 1) ................................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16377 .................................. 96 mA 

SN74ABT16377 .................................. 128 mA 
Input clamp current, lic (ОЛО) absit KR ЫКЫ кирек RA Raves аа Ote A RE WURDE M —18 mA 
Output clamp current, lox (Мо < 0) .............................. qu оқуы ы ына —50 mA 
Maximum power dissipation at TA = 55°С (instill air) ........................................ 0.85 W 
Storage temperature range ........................................................ –65°С to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | | 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


LONE CO 7 aE НГ SEE EGA = 
соз SASH Oj 
a Самсвет“ 73 
lo. Сондвиодравте ЕИ 
AJ ао [10]. o [wv - 
[O o эмм — 


T 2: Unused or floating inputs must be held high or low. 
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SN54ABT16377, SN74ABT16377 | 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 


OCTOBER 1992 — REVISED JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | 


ТА = 25°С . SN54ABT16377 | SN74ABT16377 
PARAMETER TEST CONDITIONS 4. UNIT 








І 
- 
N 

| 
N 


N 
Go} Or] E 
= 





Vcc=4.5V, loH=-3mA 25 | | 
Моставу orema | C SSL ss. 


Outputs 
disabled 


H 
d 
т 
> 




















о 

| 
о 
ч 


-. 
о 
= 
л N 


Усс=5.5У, 10-0, 
VI = Vcc or GND 










Voc =5.5V, Опе input at 
3.4 V, Other inputs at Voc or 
GND | 


VI + 2.5 V ог 0.5 V . 
Мо = 2.5 Vor 0.5 V 


T All typical values are at Vcc = 5 V. | | | 
+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


3 


Jo 
"nim 
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SN54ABT16460, SN74ABT16460 
4-Т0-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


OCTOBER 1992 — REVISED JULY 1993 


















Members of the Texas Instruments 5М54АВТ16460... WD PACKAGE 
Widebus™ Family SN74ABT16460. . . DL PACKAGE 


(TOP VIEW) 
ө State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 





е ESD Protection Exceeds 2000 V Per LEAB2 П> 55| OEB2 
MIL-STD-883C, Method 3015; Exceeds 200 V LEBA [13 БАЙ SELO 
Using Machine Model (C = 200 pF, R = 0) | омо Па 5зПемо 

е Latch-Up Performance Exceeds 500 mA LEB1 Ц5 521] 1B1 
Per JEDEC Standard JESD-17 LEB2 [[6 511] 1B2 

е Typical Voi p (Output Ground Bounce) Vcc 47 Бор Vcc 
<1 V at Voc = 5 V, Ta = 25°C CLKBA Цв 49|] 1B3 


е Distributed Усс and GND Pin Configuration ОЕВЦ9 = 4sp1B4 
Minimizes High-Speed Switching Noise 
е Flow-Through Architecture Optimizes 


PCB Layout 2A[}13 44283 

е High-Drive Outputs (-32-mA он, 64-mA low) СЕ SELO[|14 — 4s[]2B4 

е Bus-Hold Inputs Eliminate the Need for CE _8Е11 Ц 15 4211381 
External Pullup Resistors ЗА Ц 16 41 || 3B2 

е Packaged in Plastic 300-mil Shrink 4АЦ17 404|383 
Small-Outline Packages and 380-mil GND[]i8 зо GND 
Fine-Pitch Ceramic Flat Packages Using С-КЕМАВ Ц19 X 38[J3B4 
25-mil Center-to-Center Spacings | СІКЕМВ Ц20 | 37||4B1 

| . CLKENBA[|21 36||4В2 
description | »  Mccll2? 35Усс 


The 'ABT16460 is а 4-bit-to-1-bit multiplexed 
registered transceiver used in applications where 
four separate data paths must be multiplexed . 
onto, or demultiplexed from, a single data path. 
Typical applications include multiplexing and/or 
- demultiplexing of address and data information in 
microprocessor- or bus-interface applications. 
This device is also useful in memory-interleaving 
applications. 
Five 4-bit I/O ports (1A—4A, 1B1—4,2B1-—4, 3B1—4, and 4B1 —4) are available for address and/or data transfer. 
The output-enable (OEB, OEB1—OEB4, and ОЕА) inputs control the bus transceiver functions. These control 
signals also allow 4-bit or 16-bit control depending on the OEB level. 


ГЕАВЗ 27 зо OEB3 
LEAB4 | |28 29| OEB4 


Address and/or data information сап be stored using the internal storage latches/flipflops. Тһе latch-enable 
(LEB1—LEB4, LEBA, and LEAB1-LEABA) and clock/clock-enable (CLK/CLKEN) inputs are used to control 
data storage. When either one of the latch-enable inputs is high, the latch is transparent (clock is a don’t care 
as long as the latch-enable is high). When the latch-enable input goes low (providing that the clock does not 
transit from low to high), the data present at the inputs is latched and remains latched until the latch-enable input 
is returned high. When the clock-enable is low and the corresponding latch-enable is low, data can be clocked 
on the low to high transition of the clock. When either the clock-enable or the corresponding latch-enable is high, 
the clock is a don't care. 


Four select pins (SELO, SEL1, CE_SELO, and CE_SEL1) are provided to multiplex data (A port), or to select 
one of four clock-enables (B port). This allows the user to have the flexibility of controlling one bit at a time. 





Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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PRODUCT PREVIEW 


мамзаа 12п004а 


SN54ABT1 6460, SN74ABT1 6460 
4-ТО-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED Ша кама 
WITH 3-STATE OUTPUTS | 


OCTOBER 1992 — REVISED JULY 1993 
description (continued) 


To ensure the high-impedance state during power-up or power-down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT16460 is available in Tl's shrink small-outline package (DL), which provides twice the І/О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16460 is characterized for operation over the full military temperature ange of —55°C to 125°C. 
The SN74ABT16460 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
A-TO-B OUTPUT-ENABLET 










| INPUTS | а 


H 

H L 

L он 

L L Active 


Tn=1,2,3,4 . 


FUNCTION TABLE 


ОА-ТО-В STORAGE (ASSUMING OEB = L, OEBn = а. 


"nar INPUTS OUTPUTS 
CLKENAB СЕ SEL! CE SELO CLKAB  LEABi LEAB2 LEAB3 LEAB4 _ ии EX 





t This table does not cover all the latch-enable cases since they have similar results. 
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SN54ABT16460, SN74ABT16460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
| WITH 3-STATE OUTPUTS 


OCTOBER 1992 - REVISED JULY 1993 





Function Tables 


B-TO-A STORAGE (BEFORE POINT “P”) 
INPUTS 
CLKENB СКВА LEBI LEB2 LEB3 LEB4 SEL1 SELO 


- 
- 


LL 


r x= rx r X riiX г I 





aes CO каш үч 
= ` 


B-TO-A STORAGE (AFTER' POINT “Р”) 
INPUTS 


CLKENBA CLKBA LEBA OEA В 





T Output level before the indicated steady-state input conditions 
were established. 
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SN54ABT16460, 5М74АВТ16460 | "ái | | | 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS | БЕ | 


OCTOBER 1992 — REVISED JULY 1993 


. logic diagram (positive logic) 


LEB4 
LEB3 | > 
LEB2 > 


LEB1 
` CLKENB Q 


> 

> 
„ВЕЦ | 2 
SELO 2 
LEBA 2 
CLKBA ES 
> 


CLKENBA @ 





1 of 4 
Channels 


CLKAB 





1A — T 
| 
i 
| | 
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SN54ABT16460, SN74ABT16460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


OCTOBER 1992 — REVISED JULY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage [ange VCC. УЛИ КЛ О Л ы арық ОЛ иа -0.5 V to 7 V 
Input voltage range, V| (except I/O ports) (see Note 0B Wie ewan dad dde OAM ad bed eh ҮТҮ —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16460 .................................. 96 mA 

5М74АВТ16460.................................. 128 mA 
Input clamp-current; lnc(Vi-s О}: жансын тарыла ne хил ав б кта жек EE радови в ола -18 mA 
Output clamp current, lox (Vo < 0). «unser oe safe Re kg a ete ha ER CERE ery Бан о cds —50 mA 
Maximum power dissipation at TA = 55°C (in still air) "Ir EE TN 1W 
Storage Temperature range ....................................................... —65?C to 150°C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated cenditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Voc бмв 2145155 

Ун Hg 2122122 [УУ 

a нанымы a 7 3 
— X 














Low-level ор сштепї 
Operating free-air temperature 


TO 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT16460, SN74ABT16460 


4-ТО-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 


WITH 3-STATE OUTPUTS 


OCTOBER 1992 — REVISED JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | 


TA = 25°С SN54ABT16460 | SN74ABT16460 
TEST CONDITIONS 
| MIN ТҮРЕ МАХ| ММ МАХ | MN мах 
















PARAMETER 





MERE ENDS 
Уос545/. — loH=-3mA зе RNC REN (ae a p | 
Voc - 5 V он - -3 mA — =з, 
Усс-45М _ IoH=-24mA SS сысы INE шшш Dees 
Усс=&5У, __1он=-32тА [= I S 
| Мос 45У юат | — o| o| j] v. 
VOL | V 
‚| DAN == +. 
с. 
Vi= Voc or GND | 


бей став  wizzv as 
10718 Voc = 5.5 V, Мос бат 02-50) 


А огВ ports 


ІСЕХ МСС = 5.5 V МО = 5.5 V 
Voc = 5.5 V. Мо = 2.5 М -50 -100 -200 -50 -200 
Outputs high 


AorB 
ports 





Vi = Vcc or GND Outputs 
| е _ | disabled 
Voc = 5.5 V, One input at 3.4 V, 


# 
Alcc Other inputs at Voc or GND 


с V-225VorO5V ` Control inputs 
Cio Мо = 2.5 М ог 0.5 V “| A or B ports 


T All typical values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š The parameters Іо2ң and (од, include the input leakage current. 

1l Not more than one output should be tested at a time, and the duration of the test should not exceed one second. | 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc ог GND. 
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SN54ABT16460, SN74ABT16460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


OCTOBER 1992 — REVISED JULY 1993 


timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) 
MHz 


коск Clock frequency 
: LEAB or LEBA high 
tw Pulse duration 
CLKAB or CLKBA high or low 


Before CLKT | 

CLK s nign 
A before LEABJ ог B before LEBAL 
After CLKT 


A after LEAB} ог В after ЕВА, 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


FROM 
ARAMET 
PARAMETER (INPUT) сот - 
РІН _ CLKAB 
PLH CLKBA 
PLH LEAB 


PLH LEBA 
tPHL 
































Setup time 





tsu 


»|o ol 

S ч if z 

© Š та 
ПІШІП 





O 
r 
А 
m 
2 





SN74ABT16460 


tPLH 
tPHL 


PLH CE_SEL 
tPHL 


tPHL 


e 
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SN54ABT16460, SN74ABT16460 


4-ТО-1 MULTIPLEXED/DEMULTIPLEXED RI REGISTERED TRANSCEIVERS - 


WITH 3-STATE OUTPUTS 


OCTOBER 1992 — REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 






Š 7V 
O 
From Output Open 
Under Test GND 
CL = 50 pF 
(see Note A) 


LOAD CIRCUIT FOR OUTPUTS 
= tw — 
AM 
| | зу 
. Input 1.5V 1.5V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION - 
(see Note B) | | оу 
| | | | 
iPLH —4—> | ere tPHL 
е | | ——— Мон 
Output МЕ 1.5V | 1.5 V 
| | VoL 
tPHL ——» mo | тін 
| | VOH 
Output 1.5 V 1.5 V 
——— VoL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. CL includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


` Output 
Waveform 1 
S12t 7 V 
(see Note C) 


Output 
Waveform 2 
S1 at Open 
(see Note C) 


tPLH/tPHL 


tPLZ/tPzL 
` tPHZ/tPZH 










-------------- | 3V 
1.5V 
| ae оу 
a | | 
| tsu | th | 
| | 3V 
1.5V 1.5V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
| 3V 
| - | < 0v 
Ра» 14 | 
| | tpz Ж + 
| | 3.5 V 
| : VOL - +0.3 V 
| M 
d | tPHzP (6 
tPZH— б | 
| à; En ARENE VOH А 
Ж 15v қ Уон- 997 
| = ОМ 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, | < 2.5 ns. 
С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. | 


Waveform 2 is for an output with internal conditions such that ine output is high except when авашеа by the output coniroi. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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Members of the Texas Instruments 
Widebus™ Family 

State-of-the-Art ЕРІС-ПВ ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

Typical Vo, p (Output Ground Bounce) 

< 1 Уа! Усс = 5 У, Ty = 25°C ` 

Distributed Усс and GND Pin Configuration 
Minimizes High-Speed Switching Noise 
Flow-Through Architecture Optimizes 

PCB Layout 


SN54ABT16470, SN74ABT16470 
16-ВІТ REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS085B - 03794, FEBRUARY 1991 — REVISED JULY 1993 






5М54АВТ16470... WD PACKAGE 
SN74ABT16470... DL PACKAGE 
(TOP VIEW) 






1OEAB 1 561] 1OEBA 
1CLKAB Ц2 551| 1CLKBA 
1CLKENAB з 54| 1CLKENBA 


GND Ца 53| GND 


1A1 Ц5 521] 1B1 
1A2 6 51 1B2 
Vec U7 501 Vcc 


1АЗ з 
1А4 Цо 


49| 183 
481 184 


1A5 Ц 10 471} 185 


е High-Drive Outputs (-32-тА on GND П + 461] GND 


64-mA о.) 1А6 Ц12 45|] 186 
е Packaged in Plastic 300-mil Shrink 1А7 [1з 441 1В7 
Small-Outline Packages and 380-mil | АВ 4 4з 1ва 


Fine-Pitch Ceramic Flat Packages Using 


i | 2A1 B! 
25-mil Center-to-Center Spacings АТ 15 4212 


2A2 |16 411] 282 
2A3 || 17 40|| 283 


description 
GND Цв зә GND 


The ‘ABT 16470 is a 16-bit registered transceiver 2A4 Ц19 381) 2B4 
that contains two sets of D-type flip-flops for | 2A5 Ц20 37|| 285 
temporary storage of data flowing in. either 2A6 Ц21 36|] 286 
direction. The ’ABT 16470 can be used as two 8-bit Vec U22 350 Vcc 
transceivers or one 16-bit transceiver. Separate 2А7 ||23 34 || 2B7 
clock (СІКАВ ог CLKBA) and output-enable 2А8 24 зз[| 2B8 










(ОЕАВ or OEBA) inputs are provided for each GND []25 321] GND 
register to permit independent control in either 2CLKENAB [26 311] 2CLKENBA 
direction of data flow. | 2CLKAB 27 зо 2CLKBA 


To avoid false clocking of the flip-flops, clock ФОЕАВ |28 29| 2ОЕВА 


enable (СЕКЕМ) should not Бе switched from high 
to low while CLK is high. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16470 is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16470 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT16470 is characterized for operation from —40°C to 85°C. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION ‚ Copyright © 1993, Texas Instruments Incorporated 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 


NU. processing does not necessarily include testing of all i TEXAS | 
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SN54ABT16470, SN74ABT16470 


16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS | 


5СВ5085В - 03794, FEBRUARY 1991 — REVISED JULY 1993 


logic symbolt 


ТОЕВА 
1CLKENBA 
1CLKBA 
10EAB 
1CLKENAB 
1CLKAB 


20EBA 


2CLKENBA 
2CLKBA 
 20EAB 


 2CLKENAB 


2CLKAB 


1A1 


1A2 
1A3 
1A4 
1A5 
1А6 
1A7 
1A8 
2A1 


2A2 
2A3 
2А4 
2A5 
2A6 
2A7 
2A8 


56 
54 
55 


29 


31 
30 
28 
26 
27 


10 
12 
13 
14 
15 


16 
17 
19 
20 
21 
23 


24 





60 1 4v 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 





- 3-60 
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52 


51 
49 
48 
47 
45 
44 
43 
42 


41 
40 
38 
37 


` 36 


34 
33 


1B1 


1B2 
1B3 
1B4 
1B5 
1B6 
1B7 
1B8 
2B1 


2B2 
2B3 


2B4 


2B5 
2B6 
2B7 
2B8 


SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS085B — D3794, FEBRUARY 1991 - REVISED JULY 1993 
logic diagram (positive logic) 

10EBA 

1CLKENBA 


1CLKBA - 
ТОЕАВ 


1CLKENAB 
1CLKAB 


1A1 


 2ОЕВА 





2CLKENBA - 
2CLKBA 


20EAB 





` 2CLKENAB 
2CLKAB 


2A1 





To Seven Other Channels 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


e 5СВ5085В - 03794, FEBRUARY 1991 — REVISED JULY 1993 


FUNCTION TABLET 


INPUTS 
CLKENAB CLKAB ОЕАВ A 
(OH X X Xx 


X 
x Ж H X 
X 
L 












OUTPUT 
|. B 
222 


2 д 
Bot 
L 
H H 


T A-to-B data flow is shown: B-to-A flow is similar but uses 
CLKENBA, CLKBA, and OEBA. | 

+ Output level before the indicated steady-state input 
conditions were established. де 








absolute maximum ratings over operating free-air. temperature range (unless otherwise noted)Š 


Supply voltage range, VCC «ee hh RR ша атан; oin REUS тена -0.5 V to 7 V 
Input voltage range, Vi (except I/O ports) (see Note 1) .........:........................ —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16470 ............................. пени 96 mA 

| | 5М74АВТ16470.................................. 128 mA 
Input clamp current, lik (Vj < 0) ............ "— ——————— РИИ —18 mA 
Output clamp current, lox (Мо < 0) ...... MOM TE E eer tre аи ла РИО -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................... 1W 
Storage temperature range сер ыл ЫР ЕРЕ Кк бастай geen —65?C to 150°C 


§ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not — 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTE 1: The input and output negative-voltage ratings тау be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


V Supply voltage 

V High-level input voltage 
dV Low-level input voltage 
V 





Input voltage | 


Low-level output current - f 


At/Av Input transition rise orfallrate — . | Outputs enabled | 


сета 
IH 
IL 
| 
ІСІ. I 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 





PRODUCT PREVIEW information concerns products in the formative or m. э 
design phase of development. Characteristic data and other | 1, 5 
specifications are design goals. Texas Instruments reserves the right to 

change or discontinue these products without notice. — I | EXAS 


3-62 | I POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


5М54АВТ 6470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 5 


| ТА = 25°С 5№54АВТ 16470 | SN74ABT16470 
PARAMETER TEST CONDITIONS 
шы vef мах мы мах | мн MAX _ 


2 












Voc = 45V loL = 64 mA 0.55t 
Voc = 5.5 V, Control inputs 


— 
С [© 45V, 10 48 mA овј 
22 [00 0551 
ЮГ or GND A or B ports 
ozs |Мос-55М, Vo=05V | 50| 


+ 

-50 
235 
0.5 











lo = 0, ; 
VI = Vcc or AorB ports 


GND Outputs disabled 


Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at Vcc ог GND 


K 
OH 
L 

С 





2 
о [в та 
коле е т. 


| lol |Усс-55М, Уо-25У -50 -100 -200| -50 -200 
с 


| 


T All typical values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

9 The parameters lozH and IozL include the input leakage current. 

1 Not more than опе output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) | 


folock Clock frequency 


tsu Setup time, data before CLKABT or CLKBAT 
th Hold time, data after CLKABT or CLKBAT 


ll This parameter is specified by design but not tested. 
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temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) | и 


| FROM усс =5 V, SN54ABT16470 “| SN74ABT16470 
PARAMETER TA = 25°С D. 
(INPUT) 
Шы те wax | um мах | ын мах_ 


то 
(OUTPUT) 7 
l IN 
14 84 48 
PLH CLK AorB 


switching characteristics over recommended ranges of supply voltage and operating free-air 











PLZ ' 1.5 3.6 5.3 
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PARAMETER MEASUREMENT INFORMATION 






o 7V 
оо 
From Output Pen 
Under Test GND 
tPLH#RPHL 
CL =50 pF tPLZ/tPZL 
(see Note A) tPHz/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
3 V 
Timing Input 
OV 
= tw — 
| 
| | “Зу 
e 3V 
шы nay Ld Data Input . Е 
оу 0v 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
V | -- зу 
. Input ү ° Output 1.5 V 
(see Note B) / | оу Control ) - | бу 
EN PZL —» Ж 
{рн —4—5 ani ‘PHL | l tpz 14 
| | ——— Voy Е Опра & | | 3.5 V 
1.5 V avetorm 1.5 V 
Output | 15У | ста ту | | VoL + 0.3 V T 
| | VoL (see Note C) | TEER " OL 
tPHL ——» m | ‘PLH сайын Ран» e | 
| шри са ын» Ша N 
| 15V | АБУ Уон Waveform 2 | 15V Мон - 0.3 V 9" 
Output : ` S1 at Open D 
——— VoL (see Note C) 0и 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, t( < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


о OD 
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SN54ABT16500B ... WD PACKAGE 
SN74ABT16500B . .. DGG OR DL PACKAGE 
(TOP VIEW) 


Members of the Texas Instruments 
Widebus ™ Family 


State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation oeae Il; sel] GND 


UBT™ (Universal Bus Transceiver) | Leag [le 551] GLKAB 


Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 


A1 U3 
GND Ца 


5411 B1 
531| GND 


A2 ШБ 521| B2 
е ESD Protection Exceeds 2000 V АЗ Це 511} B3 
Рег MIL-STD-883C, Method 3015 Vccllz во vcc 


ө Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


A4 Цв 
A5 Цо 


491] B4 
48|] B5 


е Typical Мо p (Output Ground Bounce) A6 Ц10 — 47[|] B6 
«0.8 Ма! Vcc = 5 V, Ta = 25°С | GND Ци &6| GND 


е Flow-Through Architecture аы А7 I 12 M B7 
PCB Layout А8 Ц 13 441 B8 


е Packaged in Plastic 300-mil Shrink i | u M wd 
Small-Outline and Thin Shrink А11 Шле allg 
Small-Outline Packages and 380-mil А12 17 soll B12 
Fine-Pitch Ceramic Flat Packages Using 


: : GND Ц 18 39 || GND 
= = am t 
25 mil Center-to-Center Spacings 415 П чо зв] B13 


А14 Ц 20 37 B14 


description 
| | | A15 Ц21 36} B15 
These 18-bit universal bus transceivers combine Vcc U22  35[ Vcc 
D-type latches and D-type flip-flops to allow data A16 23 341) B16 
flow in transparent, latched, and clocked modes. | A17 {24 ~— 33 B17 





Data flow in each direction is controlled by амо.Ц25 324] GND 
output-enable (OEAB and OEBA), latch-enable _AisY26 = 311} B18 
(LEAB and LEBA), and clock (CLKAB and OEBA Ц27 ЗО CLKBA 
CLKBA) inputs. For A-to-B data flow, the device LEBA[|28 (29 GND 
operates in the transparent mode when LEAB is 
high. When LEAB is low, the A data is latched if 
CLKAB is held at a high or low logic level. If LEAB 
is low, the A bus data is stored іп the latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB 
is active-high. When OEAB is high, the outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 


Data flow for B to A Is similar to that of A to В but uses ОЕВА, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 














To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. : 


The SN74ABT16500B is available in Т!5 shrink small-outline package (DL), which provides twice the /О pin 
. count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16500B is characterized over the full military temperature range of —55?C to 125°C. The 
SN74ABT16500B is characterized for operation from —40?C to 85°C. 


Widebus, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated. 
UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas instruments standard warranty. N 
Production processing does not necessarily include testing of all EXAS 
parameters, ши | IN 
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INPUTS OU 


FUNCTION TABLET 











OEAB  LEAB CLKAB 





x x іг І г xi» 





T A-to-B data flow is shown: B-to-A flow is similar but 








uses OEBA, LEBA, and CLKBA. 

+ Output level before the indicated асуы input 
conditions were established. 

§ Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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OEAB 
CLKAB 
LEAB 


OEBA 
CLKBA 


LEBA 
А1 


А2 
АЗ 
А4 
А5 
A6 
A7 
A8 
A9 

A10 
A11 
A12 
A13 
A14 
_ A15 
А16 
А17 
А18 


SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 


WITH 3-STATE OUTPUTS 
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T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


54 


52 
51 
49 
48 
47 
45 
44 
43 
42 


41 


40 
38 
37 
36 


34. 


33 
31 


В1 


В2 
вз 
B4 
В5 
в6 
B7 
B8 
B9 
B10 
B11 
B12 
B13 
B14 
B15 
B16 
B17 
B18 
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logic diagram (positive logic) 


OEAB ) 


CLKAB 9 С 


LEAB 


. LEBA = 


= ===. „30 
CLKBA 


ааль ЖАУ 
OEBA 


V у err p er vr d 


A1 


| ИШ у Жы 3 Bi 
| C1 . 
E 





To 17 Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


“Supply voltdge range; VOG «sees qub жужан АЗ кд Раз T eT октава et WÓ —0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16500B ........... роса дева dee Esse 96 mA 

SN74ABT16500B .......... са yapa a RON bie 128 mA 
Input clamp curent ео D) сыры anp ush Еле А tated Iu TIU REN Wes to Eo M О paced —18mA 

“Output clamp current lok (Vo). S 0): xa mestre epe аа EXE bee a cr pots an S p ac ob —50 mA 
Maximum power dissipation at TA = 55°C (in still air; DGG раскаде ............................... 1W 

| DL package ................... PERO E TES 1W 
Storage temperature range .................. ЕИ pour ba enc ГҮЛ ТҮ “65°C i to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause s amataq: damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


SN54ABT16500B | SN74ABT16500B 
UNIT 


Vcc Supply voltage 

Мн High-level input voltage 

VIL Low-level input voltage 

V| Input voltage 

Іон High-level output current 

lOL Low-level output current 

At/Av Input transition rise or fall rate Outputs enabled 
TA Operating free-air temperature 





NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


TEST CONDITIONS 
мн Tet МАХ| мн Max | мн мах | 
Моставм она [в T >= — | >= 0 
| ee 
GE 










3 
V 
OH оставу loH=-24mA 









Со остави отит ов 
иЗМосогено _ 
3 





Voc = 5.5 V, 4 


| lol | [Veg =5.5V, Уо-25У -50 -100 -180| -50 -180 
МСС = 5.5 V, | Outputs high 


lo = 0, AorB 
VI = Мас ог ports 


GND Outputs disabled E 3з 





1 
0 
0 
0 

: | 
: | 

[УСС = 5.5 М Опе input at 3.4 V | 

m CC , p , | 
АСС | Other inputs at Voc or GND к 2 
V| =2.5 V or 0.5 V Control inputs Po e Z= s 


МО = 2.5 V or 0.5 V A or B ports |209 | 
T All typical values are at Voc = 5 V. 


ton products compliant to MIL-STD-883, Class B, this parameter does not apply. . 

| § The parameters lozH and IozL include the input leakage current. 

` "INot more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) ША 


MHz 


folock Clock frequency | | 0 150 0 150 
| LEAB ог LEBA high | 2 : 
twt Pulse duration —— — 
CLKAB or CLKBA high or low | 
| А реюге С-КАВ!), I 


B before CLKBAL 
| CLK high 
A before LEAB} ог B before | ЕВА! 


| f A after СІКАВ. or B after CLKBAL Ë 
th Hold time 
A after LEAB] or after LEBAL 


T This parameter is specified by design but not tested. | 


























tsu Setup time | 











m š гә 
№ оі + | alo с 






switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) Wu 


| | Тд = 25°С 
PARAMETER (INPUT) ` (OUTPUT) 2 
MIN ТҮР МАХ 
a SCENE ECKE 


50 200 
| 
PLH Aor B BorA 


[ ma | 
БЕН LEAB or ЕВА BorA 
tPHL 
| | 
tPHL 
ане 
iPZL | 
t M " 
(PLZ | 









SN74ABT16500B 


рач 
Cc 
o 
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PARAMETER MEASUREMENT INFORMATION 


5 7V 
© 
From Output open 
Under Test GND 
Сі = 50 pF 
(see Note A) 


LOAD CIRCUIT FOR OUTPUTS 
e tw —— 
| 
| | 3V 
Input 1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
input 1.5 V om 
(see Note B) | | г оу 
| | 4» 
мн —¢—> | а 
| | — —— Мон 
Output | 1.5V | 1.5 V 
== | VoL 
tPHL ——»9 А | РІН 
| | VOH 
Output 1.5V 1.5V 
== VOL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. С; includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
Slat7 V 
(see Note C) 


Output 
Waveform 2 
S1 at Open 
(see Note C) 





tPLH/tPHL 
tPLZ/tPzL 
tPHZ/tPZH 


3V 
оу 
3V 
1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 


SETUP AND HOLD TIMES 





yi | 
. —— av МОН 
Jm X. VoH - 0.3 V 

= ом 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, t < 2.5 ns. 

С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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Members of the Texas Instruments 5М54АВТ16501... WD PACKAGE 
Widebus™ Family SN74ABT16501 ... DGG OR DL PACKAGE 
(TOP VIEW) 


ө State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 


ө UBT™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


€ Typical Vo, p (Output Ground Bounce) 
< 0.8 V at Vcc = 5 V, Ta = 25°C 

е Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


These 18-bit universal bus transceivers consist of 
storage elements that can operate either as 
D-type latches or D-type flip-flops to allow data 
flow in transparent or clocked modes. 





Data flow in each direction is controlled by 
output-enable (OEAB апа OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A bus data 
is stored in the latch/flip-flop on the low-to-high transition of CLKAB. When OEAB is high, the outputs are active. 
When OEAB is low, the outputs are in the high-impedance state. 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 








To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 


The SN74ABT16501 is available іп Tl's shrink small-outline package (DL), which provides twice the I/O pin ` 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16501 is characterized over the full military temperature range of —55?C to 125°C. The 
SN74ABT16501 is characterized for operation from —40?C to 85?C. 


Widebus+, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION | Copyright © 1992, Texas Instruments Incorporated 


DATA information current as o publication date. кн conform to 

Specifications per the terms of Texas Instruments standard warranty. 
, Production ‚Ин Goes not necessarily include testing of all EXAS 
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logic symbol 


OEAB ` 
CLKAB 
' LEAB 


OEBA 
CLKBA 
LEBA 


A2 


A8 


A14 
A15 
A16 
A17 
A18 


| FUNCTION TABLET | 
| INPUTS - OUTPUT 
OEAB CLKAB 








LEAB 


T A-to-B data flow is shown: B-to-A flow is similar but 





uses OEBA, LEBA, and CLKBA. 


‚ $ Output level before the indicated steady-state input 


conditions were established, provided that CLKAB 
was high before LEAB went low. 

§ Output level before the indicated steady-state input 
conditions were established. 





55 
2 

27 

30 

28 

3 54 
5 52 
6 51 
8 49 . 
9 48 


47 


в Е 8 


41 


17 40 
19 38 
20 37 
21 36 
23 34 
24 33 
26 31 


1l This symbol is in accordance with АМБИЕЕЕ Std 91-1984 and IEC Publication 617-12. 
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В1 


В2 


B3 


B4 
B5 
B6 
B7 
B8 
B9 
B10 
B11 
B12 
B13 
B14 
B15 
B16 
B17 
B18 
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logic diagram (positive logic) 


OEAB : 


CLKAB = 


LEAB 


LEBA = 


30 
CLKBA | 


OEBA “ С 


VV VVVV V 


Al 


о || Ns 
ае: | > ві 
аЙ 
4 1D | E 
E SE 


CLK< 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range; Vee. sedes oorr uyu ак тонн ка ен RES ES esed —0.5Vto7 V 
Input voltage range, V, (except /О ports) tenet МОТ з ое а bcm eios —0.5V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output іп the low state, lo: SN54ABT16501 .................................. 96 mA 

| | | SN74ABT16501 .................................. 128 mA 
Input clamp current, hk (Vi <0) а: сызса зі хай ат ҰЗ re ya ЕО Қатын Мыне —18 mA 
Output clamp current, lox (Мо < 0) ......................................... “ama aa yas, .... —50 тА 
Maximum power dissipation at TA = 55°C (in still ак): DGG package ............................... 1W 
DE Dackage «coo 345 мм а 1W 

Storage temperature range ............... —————— —— o —— oe —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 





«35 TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 ` - 3-77 


SN54ABT16501,SN74ABT16501 — — 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS zu 


5СВЗ086А - D3795, FEBRUARY 1991 - REVISED OCTOBER 1 992 





recommended operating conditions (see Note 2) 


SN54ABT16501 | SN74ABT16501 |. 
UNIT 






Vcc Supply voltage 
Үн High-level input voltage 
VIL Low-level input voltage 
М Inputvoltage 
lOH High-level output current 
loL Low-level output current 
At/Av Input transition rise or fall rate Outputs enabled 
TA . Operating free-air temperature 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | | 


j TA = 25°C SN54ABT16501 | SN74ABT16501 
PARAMETER TEST CONDITIONS 


Усс-45М юн--3тА —— — — | 25 — — |] 
= 4, = 2 
- 45 V, = 24 





Vcc =4.5V, ІОН = – 32 тА 
Vcc = 4.5 М 10 = 48 тА Е a 
Усс=45\, 101-64 тА pF | 


V 
V 
V 
lozHŠ Vce=55V, Vo=27V | 
10218 Усс = 5.5 У, М0 =0.5 У | Ooo E. 


7 
3 
1 
4 





ІСЕХ Усс-5.5М, Vo=5. V Outputs high 
| lo] |Усс-55М, Vo=25V -50 -100 -180| -50 -180 


| 

О 

О 
С 


К 
Н 
МСС =45V, loH=-24mA . ОССЕ ЕСЕБІ 
L 
С : 


Outputs 

disabled 

Voc=55V, One input at 
3.4 V, 


ЕНЕСІ БЕСІ БЕСІ 
Other inputs at Voc or GND. A or B ports ШЕКТІ 


6 


: 
0 
0 
3 
5 





| | 


T All typical values are at Voc = 5 V. | 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

9 The parameters IOZH and IozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) | 
fclock Clock frequency, CLKAB ог CLKBA 


LEAB or LEBA high 
twt Pulse duration 
CLKAB or CLKBA high or low 


| A before CLKABT ог В before CLKBAT 
t Setup time CLK high 
su P A before LEAB} or B before | ЕВА) 9 
CLK low AA. 
| A after CLKABT or B after CLKBAT с 
th Hold time 
| A after LEAB} or В after ЕВА} | 25 | | 


T This parameter is specified by design but not tested. 












UNIT 














switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, С = 50 pF (unless otherwise noted) (see Figure 1) | | 


FROM TO SN54ABT16501 | SN74ABT16501 
Ta = 25°C 
PARAMETER (INPUT) (OUTPUT) A UNIT 
| Мы ТҮР МАХ| мн мах | MN мах. 


— = [юзин [05 тво 
ig as 43 
РІН LEAB ог LEBA BorA 
tPHL f 1.4 3.1 4.1 
PLH _ CLKAB or CLKBA BorA | 
tPHL | 1.3 3.1 4.1 
= 
| : - BorA 
РА Е | oem CO. Mu зз 
= == _ 163949 
РН2 OEABorOEBA | BorA 










< 2.6 T 
Boc 52 
1.1 = 
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` | PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL -50 рЕ 
(see Note А) 






LOAD CIRCUIT FOR OUTPUTS 
.. .---» 
| 
ша | | 3V 
Input 1.5V 1.5 V 
0 V 
VOLTAGE WAVEFORMS 
PULSE DURATION 
3 V 
при 1.5 V 1.5 V 
(see Note B) | | оу 
-— | «» 
tPLH —4——» | | (PHL 
| | ——— Von 
Output | 15V | 1.5 V 

| | А VOL 

tPHL ——» < | PH — 

| | | Уон 

Output 1.5V 1.5 V 
——— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. CL includes probe and jig capacitance. 


tPLH/tPHL 
tPLZ/tPzL 
tpHz/tpZH 





3V 
Timing Input 
0v 
ЗҮ 
Data Input 1.5V 1.5V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output | ч 
VU 1.5 V | 
Control csv) | бу 
ір?і. > ut di | ` . 
Output ра * y 3.5 V 
Waveform 1 | 1.5V | | 
$1 at7V | VoL + 0.3 V V 
(see Note C) | tPHZ > 
tPZH > "E 
Output Wem | ТЕТЕ Vo 
Waveform 2. 15V VOH- 0. зу ОН 
51 at Open Í Үй 
(see Note С) = 0V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 

С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 





4). ТЕХА6 
INSTRUMENTS 


3-80 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


L 


SN54ABT16540, 5М74АВТ16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3796, FEBRUARY 1991 — REVISED OCTOBER 1992 






e@ Members of the Texas Instruments 5М54АВТ16540... WD PACKAGE 
Widebus™ Family SN74ABT16540. . . DGG OR DL PACKAGE 
(TOP VIEW) 


е State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Vo, p (Output Ground Bounce) 
<1 V at Vcc = 5 V, TA = 25°С 

e Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 

е High-Drive Outputs (-32-тА Іон, 
64-mAloL) | | 

е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using . 
25-mil Center-to-Center Spacings 


description. 


These 16-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths. | 


The 3-state control gate is а 2-іприі AND gate with 
active-low inputs so that-if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 





To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT16540 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed- -circuit-board area. 


The SN54ABT16540 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT16540 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS OUTPUT 
ОЕТ 02 A | Y 


H 
L 
2 
2 










Widebus and ЕРІС-ПВ are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 


_ шоп бета dns ol emen ele og d <Í kis TEXAS 
4 _ INSTRUMENTS 


POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 ` 3-81 


Copyright © 1992, Texas Instruments incorporated 


5 М54АВТ 6540, SN74ABT1 6540 








16-ВІТ BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
D3796, FEBRUARY 1991 - REVISED OCTOBER 1992 
logic symbolt Е | logic diagram (positive logic) 
B -! 5 10ЕТ -1 
іе — E юе 
——— 24 
20E1 > 
— 25 1А1 1Ү1 
20Е2 E: 
47 2 
етно БЕТ аа e 
hs 
ne 44 Ена ЕЕ 5 ive To Seven Other Channels 
f š ыз ы = = 
2238 11 20Е2 
36 13 2А1 
2А4 = = = 2Ү4 
30 eee 19 . To Seven Other Channels 


. T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ..... РЕРНИ p c MH EE ER ОТУ —0.5 V to7 V 

Input voltage range, Vj (see Note 1) ......... КОРКОККО алы қ estes TE ea aa Ca pius -0.5 V to7 V 

Voltage range applied to any output in the high state or power-off state, VO ............. —0.5 Vto 5.5 V 

Current into any output in the low state, lo: SN54ABT16540 ................................... 96 mA 
SN74ABT16540 ............ —— ние asi Sua Za 128 mA 

Input clamp curent hie (Vi D) aa оран REESE E EDO Rire дка exte e ШЫҒАРДЫ РУУ -18 тА 

Output clamp current, Іок (Мо < 0) ..................................................2..... —50 mA 

Махітит ромег dissipation at TA = 55°C (in still ai): DGG package ..................... СРР 0.8 W 

| DE packag8 та PETERE 0.85 W 

Ѕіогаде temperature range ................ ЕО ЕР ызасына Та ones чан .. —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and SP negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3796, FEBRUARY 1991 — REVISED OCTOBER 1992 





recommended operating conditions (see Note 2) 


SN54ABT16540 | SN74ABT16540 
BN EN M Ба 


Vcc Supply voltage 

Мн High-level input voltage 

VIL Low-level input voltage 

V| Input voltage 

Іон High-level output current 

IOL Low-level output current 

At/Av Input transition rise or fall rate Outputs enabled 
TA Operating free-air temperature 





NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


TA = 25°C SN54ABT16540 | SN74ABT16540 
PARAMETER TEST CONDITIONS 
ыы ТР мах ин MAC 


ІСЕХ Voc = 5.5 V, Vo =5.5V | Outputs high — 7 
Voc = 5.5 V, Vo=2.5 V -50 -100 -180 


- УСС ог аМО 


input at 3.4 V, Data inputs 
Other inputs at — 


ее ог аМО Control inputs 
=2.5 V or 0.5 V 
= 2.5 МогО.5 V ` 


Tall m values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс ог GND. 
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16-ВП BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3796, FEBRUARY 1991 — REVISED OCTOBER 1992 | 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, С = 50 pF (unless otherwise noted) (see Figure 1) 


ERON то 6М54АВТ16540 | SN74ABT1 6540 
T. osc 
_ PARAMETER (INPUT) | (QUTPUT) A 
| Сн т” шы ин ш SN NS 



















PRODUCT PREVIEW information concerns products in the formative or 
сп phase of development. Characteristic data апа other 


grid d ono ie aO «Xi TEXAS 
— INSTRUMENTS 


3-84 | | . POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 


SN54ABT16540, SN74ABT16540 
.16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


D3796, FEBRUARY 1991 — REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 





о7У 
O 
From Output Белү w оре 
Ипдег Тез! GND 
tpLHtPHL 
CL = 50 pF 5000 tpLz/tpzL 
(see Note A) | tpHz/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
| Timing Input 
| ж | 
| | 3V 
input 15V 1.5 V Data Input 
оу оу 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
у | 3v 
Input (ву) 15У : | Output 1.5 V 
(see Note B) | | 0У Control | | оу 
| | tPZL —y W— | 
Фін —€— 4—01 ра | | 
| Bud Output | | tpLz > < y 
| | Уон ‘Waveform 1 1.5 V | Ўл э 
Output | d pbi б | Stat7V CN | FVoL+03V ү 
| | OL вее Note C) | oe е 
'PHL + Шым. Output ra 4 
N 15V | 15V VoH Waveform 2 | : 15V CET VoH 
Output . š S1 at Open : | 
——— VOL (seeNoteC) p ы 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. С) includes probe and jig capacitance. 


о om; 


LOW- АМО HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2. 5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. _ 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5118А- 03797, FEBRUARY 1991 — REVISED OCTOBER 1992 






е Members of the Texas Instruments SN54ABT16541 ... WD PACKAGE 
Widebus™ Family SN74ABT16541... DGG OR DL PACKAGE 
(TOP VIEW) 


е State-of-the-Art EPIC-IIB™ BiCMOS Design 
Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


€ Typical Vo, p (Output Ground Bounce) 
< 0.8 V at Vcc = 5 V, Ta = 25°C 

e Distributed Усс and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


е Flow-Through Architecture Optimizes 

. PCB Layout 

e High-Drive Outputs (-32-тА Іон, 
64-mA Io.) 

е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT16541 is a noninverting 16-bit buffer 
composed of two 8-bit sections with separate 
output-enable signals. For either 8-bit buffer | 
section, the two output-enable (1OE1 and 1OE2 
or 2OE1 and 20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 





To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16541 is available in TI’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Тһе SN54ABT16541 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT16544 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS OUTPUT 
OET OE2 A | Y 


L 
H 
2 
2 





Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS118A — D3797, FEBRUARY 1991 — REVISED OCTOBER 1992 





logic symbolt EE logic diagram (positive logic) 
-— 1061 — 
10E1 = 
48 S. 10E2 
10E2 | | 
24 | 
. 20E1 > Я 
= 295 ` 1А1 1Y1 
20E2 
47 | 2 i 
1A1 11у 1Y1 
1A3 ИИК С 4Y3 To Seven Other Channels 
43 6 
144 m. 1Y4 ry 
41 8 20E1 
15 — are: Y Y сы; 25 
38 11 
36 13 
35 14 | 
2A2 LEN 22 — 
33 16 7 
Xx С кооз с ay | To Seven Other Channels 
| 30 19 | 
29 20 
27 22 
26 23 
2А8 Eo ы 2Ү8 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage TENGE VOO сысы eU ERE Dv nena Ur БЕН ға Ра ROPA —0.5 V to 7 V 
Input voltage range, Vj (see Note 1) ....... tpi d is К КҮ УУУ EN cie des —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16541 .................................. 96 mA 
| SN74ABT16541 .................................. 128 mA 

Input clamp current, Ik (Vj < 0) ........... Ха ер dae a АСТАСА A wasnt Cuan Aa -18 mA 
Output clamp current, ок (Vo = 0). uy susya cesses pA а жул ена rx E pep кеды gas . —50 тА 
Maximum power dissipation at TA = 55°C (in still air): DGG расКайв fade vid cas tegen eats ES Res 0.8 W 
| DL package ............................... 0.85 W 

Storage temperature range ........................... -— ———— M —65?C to 150?C 


t Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS118A – D3797, FEBRUARY 1991 - REVISED OCTOBER 1992 


recommended operating conditions (see Note 2) 


SN54ABT16541 | SN74ABT16541 
Voc Supply voltage | 55. 4.5 5.5 
УІН High-level input voltage қ 


VIL Low-level input voltage 


V| Input voltage 
loH High-level output current 
loL Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled = 


TA Operating free-air temperature 





NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over. recommended operating free-air temperature range (unless 


otherwise noted) 
TA = 25°C SN54ABT16541 | SN74ABT16541 
PARAMETER TEST CONDITIONS | UNIT 
Мы ТҮРТ MAX| MIN MAX | MIN MAX | 
| 3 
VOH 










12. ae ie ae s 
у0с-45/. loH за та EE = — 


| 


Моставм ocam ИС L s|] 
ош |Мостевм vorz [5 
Сн Моро Момоа — | Fol 
E 124. 
| 


mA 
Data inputs i 
Other inputs at | mA 


Мо = 2.5 V or 0.5 V 


T All typical values are at Voc = 5 V. 

+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


Е [Е 
> |> 


тА 





3 
> 








Vcc = 5.5 V, 
One input at 
3.4 V, 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS118A — D3797, FEBRUARY 1991 — REVISED OCTOBER 1992 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF unless otherwise noted) (see Figure 1) 


100 556 
ера To === A kaki oa k sua 
Ta = 25°C 
PARAMETER (INPUT) (OUTPUT) A= 


Fons s ИЗ 
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From Output 
Under Test 


СІ = 
(see Note A) 


SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS118A – 03797, FEBRUARY 1991 - REVISED OCTOBER 1992 | 


PARAMETER MEASUREMENT INFORMATION 






tPLH/tPHL 
50 pF 


tPLZ/tPZL 
tPHZ/tPZH 





LOAD CIRCUIT FOR OUTPUTS 
өтсек тесі сеа кан жыл. 3V 
Timing Input BENED CENENN 
: |————— оу 
i — — ty — E ЖШН AME 
| | t th 
| | 3V B | 
out | |, ЗҮ 
при 1.5 V 1.5 V Data Input 15V 15V 
OV оу 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS | 
PULSE DURATION SETUP AND HOLD TIMES 
3V 3V 
Input - ES Output 15V 
(see Note B) | | оу Control | | оу 
| | le» tPzL — 14 | 
ын---> | “PHL щете 
PLZ 
|. | | — —— Мон. T idis | | | 75 3.5 V 
H | N 1.5 V averorm 1.5V 
Output | 1.5V | S12at7 V | | VoL + 0.3 V 
di | — VOL (see Note C) | Meum ра ӨЕ 
tPHL +>) ч м tPLH omnea. PHM E O O 
utpu 
| | Уон E | ү n VOH 
| 15V 15V Waveform 2 15V VoH - 0.3 V 
Output f i S1 at Open ` 
——— VOL (see Note C) = ON 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. 


о ou 


LOW- AND HIGH-LEVEL ENABLING 


CL includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. -. 


Figure 1. Load Circuit and Voltage Waveforms 
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5М54АВТ16543, 5М74АВТ16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS087A — 03798, FEBRUARY 1991 - REVISED OCTOBER 1992 






е Members of the Texas Instruments 5М54АВТ16543... WD PACKAGE 
Widebus™ Family 5М74АВТ16543... DGG OR DL PACKAGE 
(TOP VIEW) 


е State-of-the-Art ЕРІС-ПВТМ BiCMOS Design 
Significantly Reduces Power Dissipation 










1OEAB [] 1 561) 1OEBA 


е Latch-Up Performance Exceeds 500 mA | i1LEAB ll > 55  1ГЕВА 
Рег JEDEC Standard JESD-17 1CEAB [13 БАП 1GEBA 

ө Typical Мо p (Output Ground Bounce) GND[l4 — ssl] GND 
< 1 V at Усс = 5 V, TA = 25°C 1A1 П5 521] 1B1 

е Distributed Усс and GND Pin Configuration 1А2 Цв 511] 1B2 
Minimizes High-Speed Switching Noise Vcc Ц? 501 Vcc 

е Flow-Through Architecture Optimizes ` ТАЗ Цв 491 183 
PCB Layout 1A4 Цо 48|] 1B4 

е High-Drive Outputs (-32-mA lOH; | Bos : n ZI А 
64-mA Іо ) го сё 


1A6 Ц 12 45|] 186 
1A7 Ц 13 44) 1B7 
1A8 Ц 14 43| 188 
2A1 Ц 15 42 |] 281 
2А2 Ц 16 41 282 
2A3 Ц 17 40|] 2B3 
GND 18 391] GND 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Ррас пов 








description | 2А4 Ц19 381) 284 
The 'ABT16543 16-bit registered transceiver 2A5b||20 371) 2B5 
contains two sets of D-type latches for temporary 2A6 |] 21 361] 2B6 
storage of data flowing in either direction. The Vccll22  35[|lVcc ` 
"ABT16543 can be used as two 8-bit transceivers . | |. 2А7 Ц2з3 341] 287 
or one 16-bit transceiver. Separate latch-enable | |». 2АВЦ24 331] 288 
(LEAB ог LEBA) and output-enable (ОЕАВ ог i GND [|25 32[] GND 
ОЕВА) inputs are provided for each register to 2CEAB Ц 26 зі 2СЕВА 
permit independent control in either direction of 2LEAB []27 зо 2LEBA 
dataflow.  - SOEAB | 28 


291] 2OEBA 


The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data from 
В. If CEAB is low and LEAB is low, the A-to-B 
latches are transparent; a subsequent low-to-high transition of LEAB puts the A latches i in the storage mode. 
With CEAB and OEAB both low, the 3-state B outputs are active and reflect the data present at the output of 
the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, and OEBA inputs. 























To ensure the high-impedance state during power up or power down, OE should be tied to Voc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16543 is available in Tl's shrink small-outline package (DL), which provides twice the /О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16543 is characterized for operation over the full military temperature range of —55°C to 125°C. 
Тһе SN74ABT 16543 is characterized for operation from —40?C to 85°C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. Copyright О 1992, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 
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SN54ABT16543, SN74ABT16543 


16-BIT REGISTERED TRANSCEIVERS 


WITH 3-STATE. OUTPUTS 


SCBS087A ~ D3798, FEBRUARY 1991 – REVISED OCTOBER 1992 


logic symbol8 


FUNCTION TABLET 
(each 8-bit section) 





T A-to-B data flow is shown; B-to-A flow control is the 
same except that it uses CEBA, | ЕВА, and OEBA. 











t Output level before the indicated steady-state input 
conditions were established. 


10EBA 
1CEBA 
1LEBA 
10EAB 
1CEAB 
1LEAB 


20EBA ` 


2СЕВА 
2LEBA 
20EAB 
2CEAB 
2LEAB 


1A1 


1A2 
1A3 
1A4 
1A5 
1A6 
1A7 
1A8 
2A1 


2А2 
2A3 
2А4 
2А5 
2А6 
2А7 
2A8 


56 
54 
55 


Z утту 


10 
12 
13 
14 
45 


16 
17 
19 
20 
21 
23 
24 


Š This symbol is in accordance with ANSI/IEEE Std 91-1984 and HEC Publication 617- 12. 
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52 


ша 


49 


48 


47 


45 


44 
43 
42 


41 
40 
38 
37 
36 
34 


233 


_1В1 


182 
183 
184. 
185 
186 
187 


188 
2B1 


2B2 
283 
284 
285 
286 
287 
288 


SN54ABT 16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS087A — D3798, FEBRUARY 1991 — REVISED OCTOBER 1992 . 


. logic diagram (positive logic) 


10EBA 
1CEBA 


1LEBA 


ТОЕАВ 
1CEAB 
1LEAB 


1A1 


20EBA 
2CEBA 


2LEBA 


20EAB 
2CEAB 
2LEAB 


2A1 


56 


29 


31 


30 


28 


26 


27 





To Seven Other Channels 
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SN54ABT16543, SN74ABT16543 
-16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS = 


SCBS087A — D3798, FEBRUARY 1991 — REVISED OCTOBER 1992 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t- 


Supply voltage range, Мосс .................... didum nd ТЫМ d ER ai M Ld esca f EE —0.5 Vto 7 V 
Input voltage range, V| (except I/O ports) (see Note 1) ........ "rU ЕГ -0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16543 .......... Wurm UR dai ee eee dU 96 mA 

SN74ABT16543 ................ od ewe ЫЫ ер 128 mA 

Input clamp current, lc (Vj < 0) ........................... dubi quae wp An ed qu rie wed —18 mA 
Output clamp:current; Ток (Vo <0) reso ios ке а ал кресі дет EN S E EV ipsius —50 mA 

‚| Maximum power dissipation at TA = 55°C (in still air; DGG раскаде ............................... 1W 

DL package eere dk идейната нека ида 1W 
Storage temperature range ........................... ee Sensibus ЕТЕРІ —65?C to 1509С 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and  : 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


SN54ABT16543 | SN74ABT16543 
[ MN MAX | MN MAX | ^. 


C Supply voltage | 


УС __45__55/ 
Мн High-level input voltage | | MM MON 
VIL 

| 








| (ae a Басын 
[Wi __towievelinputvotage 21-024) 98 | V — 
Voc 

| т 


H High-level output current A 
L A 
°C 


45 5.5 
2 
о 
lo Low-level output current 
-55 125 






At/Av Input transition rise or fall rate Outputs enabled 
ТА Operating free-air temperature | | | 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


` ns/V 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS087A - D3798, FEBRUARY 1991 - REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54ABT16543 | SN74ABT16543 


PARAMETER TEST CONDITIONS 


МСС = 5 V, ІОН =- З mA 3 


Voc = 4.5 V, loH = 24 mA 2 


Voc = 4.5 V, Іон = — 32 mA ot 


VoL МСС = 4.5 М IOL = 48 mA 
МСС = 4.5 V, IOL = 64 mA 0.55 


КИЕ Vcc =5.5 V, 

VI = Voc or GND | +100 
| lol |Усс-55У, Vo =2.5V .-50 -100 -200 
ine 0; AorB 


Vi = Усс or GND | POMS Outputs 
| disabled 


мес! Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at Vcc ог GND 
VI = 2.5 V ог 0.5 V Control inputs 3 


T All typical values are at Voc = 5 V. 
- + On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
$ The parameters lozH and loz, include the input leakage current. 
1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


TA = 25°C 
MIN ТҮРІ МАХ 


с 


ІТ 









- 
N 
— 
N 


< 
O 
О 
I 
> 
л 
< |: 
o 
I 
7 
| 
оо 
3 
> 


N IG 
| 
4 + : 
no г - 





H- 


| 
| 


+100 +100 







+100 


л 
o 







O 
л 


со 
л 





о 
m 
3 
> 


TIT 


C 
! 
: не H : 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 
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SN54ABT1 6543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
страна Сі = 50 pF (unless otherwise noted) = Figure 1) 


FROM то SN54ABT16543 | SN74ABT16543 
T L 25°С 
PARAMETER (INPUT) (OUTPUT) A= UNIT 


[=з 
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5М54АВТ1 6543, 5М74АВТ16543 
16-ВП REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 






о 7V 
O 
From Output open 
Under Test GND 
tPLH/tPHL 
CL = 50 pF tPLZ/tPZL 
(see Note A) tpHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
| 3V 
Timing Input | 
OV 
4--“--м 
| 
| | зу | 
i i 3V 
npu 1.5 V 1.5 V Data Input 15V 1.5 V 
оу 0У 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
3V | 
Input 15У 159 Output 
(see Note B) | 5 5 Control 


| | | ----- Мон - Output 
| Waveform 1 
£ N 1.5 V 
Output | 1.5 V | Ner ста ту 





(see Note С) 
tPHL ИНИН 4->- “ын 
| | Von Output 
Waveform 2 
Output 13A оү $1 аї Ореп 
——— VOL (see Note C) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 20 = 50 О, tr < 2.5 ns, t € 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16600, SN74ABT 16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED MAY 1993 








Members of the Texas Instruments 5М54АВТ16600... WD PACKAGE 
Widebus™ Family SN74ABT16600 . .. DGG OR DL PACKAGE 
(TOP VIEW) 








ө State-of-the-Art ЕРІС-ПВ '" BiCMOS Design 
Significantly Reduces Power Dissipation 













OEAB Ц1 56 || ССКЕМАВ 

e UBT™ (Universal Bus Transceiver) LEAB [] 2 55 | CLKAB 
Combines D-Type Latches апа D-Type А1 Пз 541] B1 
Flip-Flops for Operation in Transparent, GND [14 5311 GND 
Latched, Clocked, or Clock-Enabled Mode | A2 [1s s2 |] B2 

е ESD Protection Exceeds 2000 V Per АЗ Ц6 51 | ВЗ 
MIL-STD-883C, Method 3015 | Усс Ц? 50 || Vcc 

е Latch-Up Performance Exceeds 500 mA А4 ЦВ 49}) B4 
Per JEDEC Standard JESD-17 A5Y9 481) BS 

е Typical Vo, p (Output Ground Bounce) А6Ц0 — 47] B6 


«0.8 Ма! Voc = 5 V, TA = 25°C 

е Flow-Through Architecture Optimizes 
PCB Layout 

е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Smali-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 


| k | i GND [] 18 39 | GND 
25-mil Center-to-Center Spacings Aiai завіз 

- Ai4[|20 — 37[]B14 
description | ms Д21 361] B15 
These 18-bit universal bus transceivers combine Мсс Ц22 З= | Voc 


D-type latches and D-type flip-flops to allow data А16Щ23 34| B16 
flow in transparent, latched, and clocked modes. А17Ц2^_ 33 B17 

: T ; GND [|| 25 32 | GND 
Data flow in each direction is controlled Бу aigh зів 








output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. The clock can be controlled by the 
clock-enable (CLKENAB and CLKENBA) inputs. 
For A-to-B data flow, the device operates in the 
transparent mode when LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or 
low logic level. If LEAB is low, the A-bus data is stored in the latch/flip-flop on the high-to-low transition of CLKAB. 
Output enable OEAB is active low. When ОЕАВ is low, ne outputs are active. When OEAB is high, the outputs 
are in the high-impedance state. 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 


To ensure the high-impedance state during power up or power down, OE should be tied to Voc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT16600 is available іп Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


—55°C to 125°C. The 


30 | CLKBA 
29 |] CLKENBA 











The SN54ABT16600 is characterized over the full military temperature range of 
SN74ABT16600 is characterized for operation from —40°C to 85°C. 


_Widebus, ЕРІС-ПВ, and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION š 
DATA information current as of publication date. Products conform to I 


specifications per the terms of Texas Instruments standard warranty. ? 
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SN54ABT16600, SN74ABT16600 | 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED MAY 1993 


FUNCTION TABLET 


INPUTS OUTPUT 
CLKENAB ОЕАВ LEAB CLKAB 





H 
L 
L 
L 
L 
L 
L 
L 
L 


ТА-ю-В data flow is shown: B-to-A flow is similar but uses OEBA, 
ЕВА, CLKBA, and CLKENBA. | | 

{ Output level before the indicated steady-state input conditions were 
established. | 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was low before LEAB went low. 








logic diagram (positive logic) 


OEAB : с | 
CLKENAB — 5 > 
CLKAB 55 | d 
LEAB = р 
| ERA 28 > 
axex 20 T» 
CLKENBA 2 — T» 
ОЕВА 27 > 
м > > Со | шы 54 b 





То 17 Other Channels 
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SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED MAY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VOC 324: ex ren cx ье накан аа ка Rd қан ES das —0.5 V to 7 V 
Input voltage range, V| (except I/O ports) (see Note 1) .................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output іп the low state, 10: SN54ABT16600 ..................... pet ase 96 mA 
` SN74ABT16600 .................................. 128 mA 

Input clamp curenta). рыла ылы амы Bon FU UR OUS dud a зет кы end ue -18 mA 
Output clamp current, Ток (Мо < 0) ....................................................... —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................... 1 W 
DE package очарование о нарани 1W 

Storage temperature range ....................................................... —65?C to 150?C 


T Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. f 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) | 


V 
V 
V 
V 











| 


At/Av Input transition rise or fall rate Outputs enabled 






NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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 SN54ABT16600, SN74ABT16600 | 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED MAY 1993 





otherwise noted) 


| Ta = 25°C SN54ABT16600 SN74ABT16600 |. 
1 PARAMETER TEST CONDITIONS UNIT 
| — [wm тие wax[ мн мах 


electrical characteristics over recommended operating free-air temperature range (unless 



















o See su lon == Sma 
“Чон V 
Voo=45V, Понс-гапа os p 
Voo=45V, ioH=-3EmA VERI CREER 
Voo=45¥, lo. =48mA aT — 
VOL ` : V 
- ` |Vee=45V. постват assi oe 
I uA 
E старае ас 2 
Усс-5.5У, ; i 
СЕ O Sov | u— || 9| >| ж/м 
| lo] | |Vec-55V Vo=25V 0 -50 -100 -180| -50 -180 -50 -180 
| И Мосо [pons |е | sj a Y 
СС М + Уссог | ports Бы 29 mA 
Voc = 5.5 М, One input at 3.4 V 
| # СС ә V, р ; 





T All typical values are at Vcc = 5 V. 
+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 

Š The parameters Іо2ң and Год. include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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. §N54ABT16600, 5М74АВТ1 6600 
| 18-BIT UNIVERSAL BUS TRANSCEIVERS 
| WITH 3-STATE OUTPUTS 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) | 


SN54ABT16600 SN74ABT16600 
[MN МАХ | Hals 


fclock Clock frequency 0 150 


» LEAB or LEBA high 
tw Pulse duration — = 
CLKAB or CLKBA high or low : 


А before CLKAB\ or B before CLKBAL 
tsu Setup time A before LEAB} ог B before LEBAL 
CLKEN before CLK} 


A after CLKABL ог B after СКВА} EY 
t Hold time A after LEAB} or B after LEBAL 2% 
CLKEN after CLKT WEEK MENT 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сі = 50 pF (unless otherwise noted) (see Figure 1) 


FROM TO a  — SN54ABT16600 SN74ABT16600 
Тл = 25°С 
Шы те ма юн няк 


PLA AorB BorA | 
tPHL [p 15 3.2 


. 4.5 
| 
LEAB ог LEBA BorA 
5 24.7 
5 4.3 





2 3. 
2 3. 
oe | 
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SN54ABT16600, SN74ABT16600 . 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
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о OD 


PARAMETER MEASUREMENT INFORMATION 






о 7V 
О 
From Output орап | 
Under Test GND ` 
.| tPLH/tPHL 
CL = 50 pF | | tPLZ/tPzL 
(see Note A) tpHZ/tPzH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
aa 
| 
| | 3V 
Input 1.5 V 1.5 V | Data Input 
| ov 
VOLTAGE WAVEFORMS |. VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
| зү 3V 
B | | i 
(see Note B) | М оу . Control ` | | оу 
| | le 9 | tPzL—» e | иа 
tPLH —€— ЇРНІ. 6 " | 
1 i pu VOH V Opi buds > 2 3.5 V 
) / | N 1.5 V aveform 1 ` 1.5 V | 
Output | 15У | ела ту | ` | VoL +03У , 
| | | VOL | | OL 
| (see Note С) | | | tpHz — + 
tPHL e ч > tPLH ее #7 1 | 
| шри Pet saree = 
| | Уон Waveform 2 | VoH - 0.3 V Von. 
Output 1.5 V 1.5 V ста: Open | 1.5 V 
— —— VOL (see Note C) ж0У 
VOLTAGE WAVEFORMS ` . VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 4. | ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS 3%, | | | LOW- AND HIGH-LEVEL ЕМАВИНС 
NOTES: A. CL includes probe and jig capacitance. 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, {& < 2.5 ns. 
Мауеют 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16601, 5М74АВТ 6601 
18-ВП UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED SEPTEMBER 1993 





е Members of the Texas Instruments SN54ABT16601 .. . WD PACKAGE 


Widebus ™ Family SN74ABT1 пор Ma Wi PACKAGE 


State-of-the-Art EPIC-IIB “ BICMOS Design 
Significantly Reduces Power Dissipation 





OEAB [|] 1 561) CLKENAB 


% UBT™ (Universal Bus Transceiver) LEAB [lo 5511 CLKAB 
Combines D-Type Latches and D-Type A1 [la 54 ПВ1 
Flip-Flops for Operation in Transparent, GND [14 531] GND 
Latched, Clocked, or Clock-Enabled Mode до [5 52 B2 

е Latch-Up Performance Exceeds 500 mA A3 Це 51) B3 
Per JEDEC Standard JESD-17 Усс 07 501] Усс 

° Typical Мор (Output Ground Bounce) A4 Цв 49|] B4 
< 0.8 М at Усс = 5V, Ta = 25°C | А5 Цэ 48|] BS 

е Flow-Through Architecture Optimizes | АбЦто — 47[JB6 
PCB Layout GND [| 11 46) GND 


* Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 





description | А12Ц17 40[]В12 
GND |118 з9 | GND 
These 18-bit universal bus transceivers combine ; А13 [] 19 38[] B13 
D-type latches and D-type flip-flops to allow data ` A14[120 37[]B14 
flow in transparent, latched, and clocked modes. А15 П21 361] B15 
Data flow in each direction is controlled by МссЦ22 35|Усс 
output-enable (ОЕАВ and ОЕВА), latch-enable А16 23 з41|В16 
(LEAB and LEBA), and clock (CLKAB and "E A17 Ц24 33|JB17 
CLKBA) inputs. The clock can be controlled by the GND Ц25 | 32 | GND 
clock-enable (CLKENAB and CLKENBA) inputs. Аї8 Ц28  31|JB18 
For. A-to-B data flow, the device operates in ше ( ОЕВА [|27 3З0ЦСІКВА — 
transparent mode when LEAB is high. When | LEBA [| 28 [] CLKENBA 


LEAB is low, the A data is latched if CLKAB is held 
at a high or low logic level. If LEAB is low, the A-bus 
data is stored in the latch/flip-flop on the 
high-to-low transition of CLKAB. Output enable 
OEAB is active low. When OEAB is low, the 
outputs are active. When OEAB is high, the 
outputs are in the high-impedance state. 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 


To ensure the high-impedance state during power up or power down, OE should be tied to Voc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16601 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16601 is characterized over the full military temperature range of —55°C to 125°C. The 
SN74ABT16601 is characterized for operation from —40?C to 85°C. 








Widebus, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated. 
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С FUNCTION TABLET 


| ANPUTS ` OUTPUT 
CLKENAB OEAB LEAB CLKA B 


= 
>< 





г r r r r r x x 


L 
L 
L 
L 
L 
L 
L 
L 


T A-to-B data flow is shown: B-to-A flow is similar but uses ОЕВА, 
LEBA, CLKBA, and CLKENBA. | 

+ Output level before the indicated steady-state input conditions were 
established. 2. 

5 Output level before the indicated steady-state input conditions were | 
established, provided that CLKAB was low before LEAB went low. 


logic diagram (positive logic) 


1 


OEAB 


CLKENAB --56 


CLKAB 
LEAB 
LEBA 
CLKBA 


CLKENBA —=2 


8 | 
17 5757575757575757 


ОЕВА 


А1 


He а, 
ага ТЕ 


То 17 Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage rangB; VGC. 3ssuscecsra od de аты ad dk ке aie ER dc Eb 7 Ua epa БЕЛЫЙ —0.5 Vto 7 V 
Input voltage range, Vj (except I/O ports) (see Note 1) .................................. -0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, lo: ЗМБ4АВТ16601 .................................. 96 mA 

SN74ABT16601 rete rex v dp eee a d Rcs 128 mA 
Input clamp current, he (V) <0): i re Sx eR bile eh REESE pde e Fs ORE OC SIE A EE —18 mA 
Output clamp current, Іок (Мо < 0) ..................... Waage nre СУЛК О ГК ТГ —50 mA 
Maximum power dissipation at TA = 55°C (іп still air) ........................................... 1W 
Storage temperature range ....................................................... —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


x (ылы |. ic w 


Voc Supply voltage | | 45 655 | | 45 55 | 
VH Ненене input voltage — ЕР JM кес же 











ТШИ с ————————— I P I S 
lo. Low-level output ourent — — —_ — |Z e| ofm 
a QC DEC MMC ек Е 


on 2: Unused or floating pins (input or I/O) must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | 













| SN54ABT16601 | SN74ABT1660 
PARAMETER TEST CONDITIONS А = L 
ШЫ ТҮР” MAX| Мн MAX - 
зк [жой литр ы 
Усс-45У — lou--3mA саваа 
Vooe8V, он зл DN SNR, 
VOH V ' 
CC = 4.5 V, Юне-24 МА | ПӘК ЖӘЕ аси 
Voc = 4.5 V, ІОН = 32 mA 
ОСТАЗ TET I EET] 
VOL TASSE 
TITTEN EDIT — = ТЛ 
оо аара аг 
М Мосавно — [Kap 
тресе onary jm 
028 ^ |Voc-55V Уо-05У 
Си Море Мемочаву 
Vcc = 5.5 V, | i 
[ют eee  Voszsv — 
Outputsiow | 28 36 
Outputs 
disabled 


месі Voc = 5.5 V, One input at 3.4 V, 
Other inputs at Vcc or GND 
с |м-25Могозу [Cominus | — — 3 
[ Og |Мо-25Могову eBpu | — ° | 


T All typical values are at Voc = 5 V. | 

+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

$ The parameters lozH and lozL include the input leakage current. "p ы 

T Not more than one output should be tested at а time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 


loc 
D ports . 
Cio ` 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) | | 


| то “ын Ж | мы ма 


Го. Glock frequency | [ o w [ o 150 
| LEAB or LEBA high [ 25 a | 25 j] 

tw Pulse duration s 7 
CLKAB or CLKBA high or low š Š 3 | 
A before CLKABt or B before СІКВА? | | 4209 | 4 | | 
. | Син | 25^ | 25 _ 
tsu Setup time A before LEAB; ог B before LEBA} КЕЗЕК al 









UNIT 












RS 
[акон L S+ —— 








Hold time 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


Vcc = 5 V, 
PARAMETER (INPUT) (OUTPUT) EE 


TYP MAX MIN MAX 
PL 222 десета e E 
[1s 34 a| 315 m | 15 40 


mo See 
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PARAMETER MEASUREMENT INFORMATION 


From Output 





Under Test 
tpLH/tPHL 
Сі = 50 pF tPLZ/tPZL 
tPHZ/tPZH 


(see Note A) 












LOAD CIRCUIT FOR OUTPUTS 
ксл 
| | | зу Ж ы " | 
ma | Іт зу 
| 0У ` 0У 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
. PULSE DURATION SETUP AND HOLD TIMES 
pem зу o : —— 3V 
1.5 V 1.5V 1.5 V 
(see Note B) ! | 0У | Control | - | ov 
Ll =o | ‘PZL —> | 
tPLH —4—35 | ‘PHL | | pz | 
PLZ 
Шат He ау қайды 
| | 1.5 V 
Output | 15V| - та ту | f VoL + 6.3 V 
| a | VOL (see Note C) | | Ер +> 
tPHL +> os м АН %2н-, (4- | 
| | Мон ahaa | та, Мен 
Waveform 2 | чан” -0. 3 зу 
Output 15V 15У 51 а! Ореп D g 
к ет “VOL (вее Note С) | “оу 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING ` 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. C, includes probe and jig capacitance. 
All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, 20 = 50 Q, t; s 2.5 ns, tf s 2.5 ns. 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


. The outputs are measured one at a time with one transition per measurement. 
| Figure 1. Load Circuit and Voltage Waveforms 


p 
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Members of the Texas Instruments 5М54АВТ16623... WD PACKAGE 


Widebus тм Family SN74ABT1 (s сЕ sim PACKAGE 


€ State-of-the-Art EPIC-IIB тм BiCMOS Design 
с Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 






10EAB l] 1 48 1OEBA 


| ін > 47[]1А1 
Te PEDEM Standard JESD-17 ipo з ав 442 
е Typical Мо р (Output Ground Bounce) | GND[l4 asl GND 
е Distributed Vcc and GND Pin Configuration 184 б АЗ 1А4 
Minimizes High-Speed Switching Noise Vccll7 42[] Voc 
е Flow-Through Architecture Optimizes 1В5 в 41 1A5 
РСВ Layout iBello 401 1A6 
'* High-Drive Outputs цара lOH; GNDU10 — 39] GND 
64-mA loL) 1B7Ü11 38|/1А7 


е Packaged in Plastic 300-mil Shrink 1В8 12 37 1 1A8 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 


25-mil Center-to-Center Spacings GNDY15 — 341 GND © 
| 283Ц16 — з32АЗ 
description 284 Ц 17 32| 2A4 
| Vccl|18 310 Vcc 
The 'ABT16623 is a 16-bit transceiver designed. . 2B5 [| 19 30|] 2A5 
for asynchronous communication between data 286Щ20 29|] 2A6 
buses. The control function implementation allows | емо 21 ов] GND 
for maximum flexibility in timing. The 'ABT16623 ов7 22 271 2A7 
provides true data at its outputs. = ова 2з 26 2А8 

This device сап be used as two 8-bit transceivers 2ОЕАВЦ24 25|] 20EBA 


or one 16-bit transceiver. И allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus depending upon the logic 
levels at the output-enable (ОЕАВ and ОЕВА) inputs. Тһе output-enable inputs сап be used to disable the 

. device so that the buses are effectively isolated. The dual-enable configuration gives the transceivers the 
capability of storing data by simultaneously enabling OEAB and OEBA. Each output reinforces its input in this 
configuration. When both OEAB and OEBA are enabled and all other data sources to the two sets of bus lines 
are at high impedance, both sets of bus lines (32 in all) will remain at their last states. 








To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through а 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 
OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 


Тһе SN74ABT16623 is available in Tl's shrink small-outline кен (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Тһе SN54ABT16623 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT16623 is characterized for operation from —40°C to 85°C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Dopo ей; 
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FUNCTION TABLE 
(each 8-bit section) 


INPUTS 
OPERATION 
ОЕВА  OEAB 


B data to A bus 


B data to A bus, 
A data to B bus 


Isolation 
A data to B bus 











logic symbolt | logic diagram (positive logic) 
____ 48 l 
ТОЕВА — ^| EN1 ТОЕВА 
1ОЕАВ с ЦЕНО | 1ОЕАВ 
2ОЕВА 2 СЫ ЕМЗ 
2ОЕАВ Ема | TAI 
46 | 3 
143 — сл. с 183 
ТАБ — le зу od 27 185 | 
ТА8 —- т е 13 2d 
эм Soe fra fp ав 2m 
35 14 
(BA —— GENE S 283 
dE LU 38 2B5 To Seven Other Channels 
2A8 HENCE 288 


| T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Voc .............................. cigs ПОЛЕ ас ыы aun -0.5 Уі07У 
Input voltage range, V| (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16623 .................................. 96 mA 

SN74ABT 16623 ¿u l l re any eee ease d wa de 128 mA 
input clamp current: Inc МУРО) iubes aei ema epi нао ӘЗ йа ы ge be dps —18 mA 
Output clamp current, lok (Мо < 0) ......................................... —— —50 mA 
Maximum power dissipation at TA = 55°С (in still air) ....................................... 0.85 W 
Storage temperature TENGE: ааа ты Бл Шы vu rds —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


[lon наво 


SN54ABT16623 















SN74ABT16623 
UNIT 








NOTE 2: Unused or floating pins (input or I/O) must be held high or low. . 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | 


-| PARAMETER | TEST CONDITIONS 


Voc = 4.5 V, | =-18 тА, 


Voc = 4.5 М, ОН == З тА © 






Voc = 5 V, ОН = - 3 тА 
Voc = 4.5 V, IOH=-24mA ` 
Voc = 4.5 V, ІОН = - 32 mA 


VIK 
Voc = 4.5 V, IOL = 48 mA 
VoL V 
cc = 4.5 V, Ог = 64 mA 
ІСС 


Уон 





ЕЗ Voc = 5.5 V, Control inputs 
Vi = Vcc or GND A or В ports 
Voc = 5.5 V, Vo=2.7V 
Voc = 5.5 V, Vo=0.5 V 
a | Vcc = 0, Vi or Vo < 4.5 V S 
| iol |Усс«55У, Vo =2.5V | -50 -100 -180 -50 -180 

| Толеш [at 2. 


Voc = 5.5 V, 
lo = 0, 
VI = Vcc or GND 


Outputs | mA 
u | E 
Outputs | 
Vcc = 5.5 V, ! 
One inputat3.4 V, | Data inputs : 
| | Outputs | | 
disabled | ; І : 


Other inputs at Vcc 
Control inputs 


or GND 
Vj=2.5Vo0r0.5V ` . | Control inputs 
Vo = 2.5 V or 0.5 V |AorBports ` 


T All typical values are at Voc = 5 V. | 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š The parameters IOZH and IozL include the input leakage current. . : 

T Not more than one output should be tested at a time, and the duration of the test should not exceed one second. __ 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


С 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) | 


r Мате SN54ABT16623 | SN74ABT16623 
PARAMETER binin A UNIT 
| | | TYP МАХ| MIN MAX 


| MIN 
РІН А ог В ВогА - қ 
11 3 4 н | ; 
1.4 9 









FROM. 
(INPUT) 


tPHL 
ЖЕРИН ИДЕ | ELI 
E B | Aor В 
ЕВА or Ol 


| "Hz E 1 85  49| —' 
O or OEAB | AorB 
tPLZ 14 28 47 14 56 
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PARAMETER MEASUREMENT INFORMATION 






О 7V 
оо 
From Output p 
Under Test GND 
tpLHAPHL 
CL = 50 pF tpLZ/tpzL 
(see Note A) tpHZ/tpzH 


LOAD CIRCUIT FOR OUTPUTS 


ума ед 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Input oy 


(see Note B) 1.5V 


1.5 V 
| | 


tPLH —4—5 NM tPHL 


| 

| | — —— Мон 

| 1.5V | 1.5V 

g | VOL 
н. ——0 | h P tPLH 


| E 
1.5 V 1.5 V 


——-— VoL 


OV 


Output 


VOH 
Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Сү includes probe and jig capacitance. 





| зу 
Timing Input 
0У 
3V 
Data Input 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output ы 
рч 1.5 V 
tPZL —» um | | 
Оиїриї | | ‘PLZ m ый 3.5 V 
Waveform 1 | 15V | | | 
S1at7V | | VoL + 0.3 V VoL 
- (see Note C 
К ) А | ptPHz- [4 
PZH 
Output да ме | суб 
Waveform 2 one Vou-03v ОН 
51 а! Ореп. ; 
(see Note C) OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


. LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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e Members of the Texas Instruments 5М54АВТ16640... WD PACKAGE 
Widebus™ Family SN74ABT16640... DL PACKAGE 
(TOP VIEW) 


е State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


1DIR Ц 1 48 10E 
18102 471 1A1 
182 з 461 1A2 


ө Typical Мо p (Output Ground Bounce) . смой4 45 П GND 
е Distributed Усс and GND Pin Configuration 184 Ц 6 431 1A4 
Minimizes High-Speed Switching Noise Vccl 7 42 Vcc 
е Flow-Through Architecture Optimizes 185 Ц 8 41 1A5 
PCB Layout 186Ц 9 40) 1A6 
е High-Drive Outputs (-32-mA Ion, GND 10 39 GND 
64-mA lo, ) 1B7 Ц 11 38 1A7 


1880 12 371 1А8 
2810 1з 36 |І 2A1 
2821 14 35 2А2 
GND Ц 15 341] GND 
283016 393 2А3 


е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 284 Ц 17 з2|2А4 
| Vcc 311 Vcc 

The 'ABT16640 is an inverting 16-bit transceiver 285 Ц19 . 30[|2A5 
designed for asynchronous communication 286Щ20 29 2А6 


between data buses. GND I 21 281| GND 


This device can be used as two 8-bit transceivers 2B7 | 22 27 | 2A7 
or one 16-bit transceiver. It allows data 288Ц23 26| 2А8 
transmission from the A bus to the В bus ог from 2018 024 25|l2OE 
the В bus to the А bus, depending upon the logic 

level at the direction-control (1DIR and 2DIR) 

inputs. The output-enable (10E and 2OE) inputs ` 

can be used to disable the device so that the buses 

are effectively isolated. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT16640 is available in T's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16640 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT16640 is characterized for operation from —40?C to 85°C. | 


FUNCTION TABLE 
(each section) 





INPUTS 
[e от | "TU 
L L 


| B data to A bus 
L H A data to B bus 
H X Isolation 


„ Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
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logic symbolt | px ” | logic diagram (positive logic) 
тов — 10E 
NM 
1DIR y a ENT [BA] 
3 EN2 [AB] 
208 — 
24 1DIR 
2DIR = 6 EN4 [BA] 
6 EN5 [AB] | 
aap 
46 | 3 
5 
1АЗ — sss. —— 183 
on 40 ЕРКИН 9 e» To Seven Other Channels 
2A1 ва 1 EM 2B1 
41 s 2DIR 
35 14 
2а4 - ЕКЕ 12 284 


То Seven Other Channels 


T This symbol is in accordance with ANSI/EEE Std 91-1984 
and IEC Publication 617-12. 


, absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Мос .......................... РР pude pe Der: —0.5 Vto 7 V 
Input voltage range, Vj (except I/O ports) (see Note 1) feq aa itta dr edd d С —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16640 ................... rM RERO 96 mA 

SN74ABT16640 .................................. 128 mA 
Input clamp current, цк (Vj < 0) ......... ЕЕ — PR —18 mA 
Output clamp current, lok (Мо < 0) ......................... зае етер -50 mA 
Maximum power dissipation at TA = 55°C (in still air) PP ex I KE 0.85W 
Storage temperature range ...................................... мт Deen шына —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be excecaed if the пра! and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


SN54ABT16640 | SN74ABT16640 


Vcc Supply voltage 


Мн High-level input voltage F 7 E 
VIL Low-level input voltage 220. у 


Іон High-level output current 
IOL Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 4 п5/М 


ТА Operating free-air temperature 





T 
V 
VI Input voltage | | Q. 
Ку 
ЕСТЕ 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


_ | PARAMETER TEST CONDITIONS 
VIK 


Voc = 4.5 V, l| = -18 mA 
ІОН =— З mA 
ІОН =— З mA 


усс-45У7  loH--SEmA 


Voc = 4.5 V, IOL = 48 mA 


= 4.5 V, ІСІ = 64 mA 0.55t 


сс 55V Comes | — — st] 
Vis Мос or GND АоВроъ | — — Но) 


Voc = 5.5 V, Vo =2.7 V 


+ 
5 


zŠ |Мсс-55М — Vo-05V 


1 

50 

0 4 

Vooo 7 Моғу05457 e 

усс-58М Vo-ssv | Outputs high 

Vcc = 5.5 V, Уо-2.5У -50 -100 -180| -50 -180 
2 
2 
‚5 


One input at 3.4 V, 


Other inputs at Outputs disabled 


СІ М| -2.5 V ог 0.5 V Control inputs 
Cio МО = 2.5 Vor 0.5 V A or B ports - 8 и 


T All typical values are at Vcc = 5 V. 

tOn products compliant to MIL-STD-883, Class B, this parameter does not apply. 

$ The parameters lozH and IozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 


сс-55 V, АогВ | 
Voc = 5.5 V, Data Outputs enabled aa || 
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temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


.. "FROM Voc -5 V SN54ABT16640 | SN74ABT16640 
PARAMETER (INPUT) ч Тд = 25°С UNIT 
| 
н = | a 
| | 


switching characteristics over recommended ranges of supply voltage and operating free-air 



















TO 
(OUTPUT) 












DHAT oncuimur ing. ы asiata im iha £ Hun au 
PRODUCT PREVIEW information concerns products in the formative ог 


срещи рам o ши йиде әм даа vig ши j 
8 cations are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ? I TEXAS 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 






LOAD CIRCUIT FOR OUTPUTS 
МЕ 
| | 3V 
Input 1.5V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Meri 1.5 V 1.5 V ki 
(see Note B) | : | I бу 
| 
tPLH 4—9 | 4» tPHL 
Output | 1.5V | 1.5 V 
| | | VOL 
tPHL —— “.-> | ТРЪН. 
| | VOH 
——— VoL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. Сү includes probe and jig capacitance. 


о Ош 


tPLH/PHL 
tpPLZ/tpzL 
tPHZ/tPZH 





3V 
Timing Input 
оу 
3V 
Data Input 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output | ы 
р 1.5V 
ірді -» p | | 
Output | | PLZ is не 3.5V 
Waveform 1 | 1.5 V | | 
S1at7V | VoL * 0.3 V VoL 
(see Note C) | | | tPHZ -» 4 
їр2н Э (6 
Output | | ———— Vo | 
Waveform2 ; 1.5 V Мон - 0.3 V H 
S1 at Open я 1 
(see Note С) my 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr € 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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е Members of the Texas Instruments 5М54АВТ16646... WD PACKAGE 
Widebus™ Family 5М74АВТ16646... DL PACKAGE 
| (TOP VIEW) 


€ State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Vo, p (Output Ground Bounce) 
«1VatVcc = 5 V, TA = 25°C 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

ө Flow-Through Architecture Optimizes 
PCB Layout 

е High-Drive Outputs (—32-mA Іон, 
64-mA lo, ) 

. * Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT16646 consists of bus transceiver 
circuits, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directly from the input bus or from the internal 
registers. | Í 


The device can be used as two 8-bit transceivers 
or one 16-bit transceiver. Data on the А or B bus 
is clocked into the registers on the low-to-high - 
transition of the appropriate clock (CLKAB or 
CLKBA) input. Figure 1 illustrates the four 
fundamental bus-management functions that can 

. be performed with the ‘ABT16646. 


Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (DIR) determines which bus receives data when OE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in the 
other register. | | 





When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16646 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The 5М54АВТ16646 is characterized for operation over the full military temperature range of —55?C to 125°C. 
Тһе SN74ABT 16646 is characterized for operation from —40°C to 85°C. 
Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. | 


PRODUCTION DATA information is current as of publication date. Copyright © 1993, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 71 
standard warranty. Production processing does not necessarily include N TEXAS 
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OE DIR CLKAB CLKBA SAB  SBA OE DIR CLKAB CLKBA SAB  SBA 


L L X X X L L н xX X L ` X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS B TO BUS A BUS A TO BUS B 





OE DIR CLKAB CLKBA SAB SBA 
X ; 


OE DIR CLKAB CLKBA SAB SBA 
X X Х L L X L x H 
X X X T | X X L : H L X H X 
H X T T X X 

STORAGE FROM Р TRANSFER STORED DATA 

А, В, ОВ A AND В = RT 


ТО A AND/OR В 
Figure 1. Bus-Management Functions 
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logic symbolt 


10E 
1DIR 


` 1CLKBA 
1SBA 
1CLKAB 
1SAB 
20E 

2DIR 
2CLKBA 
2SBA 


2CLKAB 
2SAB 


1A1 


1A2 


1A3 
1A4 
1A5 
1A6 
1A7 
1A8 


2A1 


2A2 
2A3 
. 2A4 
2A5 
2A6 
2A7 
2A8 


56 . 


55 
54 


3 | 
29 
28 


30 
31 
27 
26 


10 
12 
13 
14 


15 


16 
17 
19 
20 
21 


23. 


24 


3 ЕМІ [BA] 
3 EN2 [AB] 


10 ЕМВ [BA] 
10 ENS [AB] 





— 
— 
Poe 
= 
Е асана 
== 
— 
ve ee _ 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


52 


51 
49 
48 
47 
45 
44 
43 
42 


41 
40 


38 


37 
36 
34 
33 


181 


182 
1B3 
1B4 
1B5 


186 


187 


188 


281 


282 
283 
284 
285 
286 
287 
288 
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logic diagram — logic) 


1бЕ —6- 


1DIR 
1CLKBA 

15ВА -54 
1cLkaB -2-Г; 


1SAB 3 


1A1 52 


1B1. 


L— — es ees cime cum emus éco im ud 


2DIR -%- 
2CLKBA 

2SBA 
2CLKAB b= 


2SAB 


15 


 p—————— Y 





To Seven Other Channels 
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FUNCTION TABLE 


INPUTS DATA VO 
OPERATION OR FUNCTION 
E DIR CLKAB CLKBA SAB; SBA A1 THRU A8 B1 THRU B8 
Х 









Я 









x x t x x Input Unspecifiedt Store A, B unspecifiedt 
H X t T X X Input Input Store A and B data 
Input disabled Input disabled Isolation, hold storage 
L L X X X L Output Input Real-time B data to A bus 
Output Input Stored B data to А bus 
L H X X L X Input Output Real-time A data to B bus 


- 
=< 
r 
> 
=É 
> 


Input Output Stored A data to B bus 


T The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Усс/................... ЖОНГО ККИ ҮЛ УУЛОО ЛУО ТГ -0.5 V to 7 V 
Input voltage range, V| (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16646 .................................. 96 mA 

SN74ABT16646 .................................. 128 mA 
Input clamp curent k (Ме 0) сызаты ЕКЕН SEE MESE ҚЫР е Das luu —18 mA 
Output clamp current, log (Vos 0) ¿vu sl акча тана аба ee а IS WEE ERRARE ees .. —50mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................... 1W 
Storage temperature range ............................................. MA ds :... —65?C to 150°C 


t Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


C Supply voltage 


SN54ABT16646 | SN74ABT16646 







уп lowkvimutwiae — | 98 | 

он — нанео Ои |m 
lo,  Lowewiowucmem | | “| 
At/Av Input transition rise or fal rate 
ТА  Орешін оосалетеаие порт 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


Vo | 45 55 | 45 55 | 
Мін High-level input voltage - IEEE MEE WEE ME 
VIL i _____08/ 
VI | 


45 5.5 
0 
48 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | | | 
D | | TA-25C 7 | SN54ABT16646 | SN74ABT16646 
PARAMETER TEST CONDITIONS | UNIT 
| MIN ТҮРІ МАХ 


PE 
ЕЕ. | ІОН = - З тА 3 | 
Voc = 4.5 V, loH = — 24 mA 


Voc <4.5М, _loH=-32mA 2t 
Vcc = 4.5 V, IOL = 48 mA 
VOL [ 
Voc =45V, IoL=64mA Е 0.55 


Control inputs | 


| 
Voc = 5.5 V, Мо = 2.7 V | 
lOZLŠ Усс=55У, Vo=05V 
| ls |Усс-0 — Могуо<45У +100 
ICEX Voc = 5.5 V, Vo = 5.5 V | Outputs high 
| lol |Усс-55М, Мо=2.5У -50 -100 -180| -50 -180 


Усс-55У, 
loc І0-0, АогВ 
|. | VI = Voc or ports 


МСС = 5.5 V, Outputs enabled 
One input at Data | | 
34V, — inputs Outputs disabled | 000 
Other inputs at — 
Voc orGND | Control inputs | 

М| + 2.5 Мого.5 V ` Control inputs 4 
| Vo-25Vor05V — 


T All typical values are at Voc = 5 V. 

+ On products compliant to MIL-STD-883, Class В, this parameter does not apply. 

Š The parameters отн and IozL include the input leakage current. 

1 Not more than опе output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) | | 


Усс-5Ч | sN54ABT16646 | SN74ABT16646 
Ta = 25°C UNIT 


felock Clock frequency | 0 125 0 125 125 






үү Pulse duration, CLK high or low 4.3 ' 
tsu Setup time, A or B before CLKABÎ or CLKBAT 
th Hold time, А or B after CLKABT or CLKBAT по [05 | 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 2) 


FROM то SN54ABT16646 | SN74ABT16646 
TA = 25°C 
PARAMETER (INPUT) (OUTPUT) A UNIT 
Мы ТҮР МАХ| мно МАХ | 


СІКВА ог СІКАВ Aor B 





T These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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PARAMETER MEASUREMENT INFORMATION 


From Output _. 
Under Test 


CL = 50 pF 
(see Note A) 





LOAD CIRCUIT FOR OUTPUTS 
es 
| | | 3V 
| оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input ЗЕМ ү 
(see Note В) | | ee оу 
| | < p 
tPLH 71€ —5 | | 'PHL 
| | ------ Мон 
Output 4 15V | | 15V 
| | VOL 
tPHL ——3» = | тін 
| | Уон 
Output 1.5V 1.5V 
——— VoL 
VOLTAGE WAVEFORMS | 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. C, includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
61 at7V 
(see Note C) 


Output 
Waveform 2 
51 at Open 
(see Note C) 





tPLH/tPHL 
tpLz/tPZL 
tPHZ/tPZH 


1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS . 
SETUP AND HOLD TIMES 
3V 
| OV 
tPZL at ый | 
| tPLZ » + 
| 3.5V 
| Mew | | VoL +0.3 V 
OL + U. 
| | OE 
| | tPHZ Є 
2н 0] — (4— E 
| | on века Мон 
| Jf 15v қ Vou - -озу 
= 0 V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 


/ 
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Members of the Texas Instruments SN54ABT16648 . .. WD PACKAGE 
Widebus™ Famil SN74ABT16648 . . . DL PACKAGE 
сө , (TOP VIEW) . 


State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 


Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


Typical Vo, p (Output Ground Bounce) 






5611 10E 
551) 1CLKBA 
541] 1SBA 
531} GND 


<1 Vat Усс = 5 V, Ta = 25°C 1A1 Ц5 52|] 1B1 
Distributed Усс and GND Pin Configuration 1A2Y6 — 51| 182 
Minimizes High-Speed Switching Noise Vcc Ц? 501 Vcc 


Flow-Through Architecture optumizes 
PCB Layout 

High-Drive Outputs (—32-mA Ion, 
64-mA loj ) 

Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 


491] 1B3 
481 184 
471} 185 
461) GND 
451) 186 
4411 187 
43) 1B8 
421] 261 


25-mil Center-to-Center Spacings 2до Цав aif] 282 

n 2АЗЦ17 40 2B3 
description wollte. заеме 
The ‘ABT16648 is a 16-bit bus transceiver that 2А4 Ц19 384} 2B4 
consists of D-type flip-flops and control circuitry 2A5 Ц20 37 || 285 


arranged for multiplexed transmission of data 
directly from the input bus or from the internal 
registers. The device can be used as two 8-bit 


361} 2B6 
351 Усс 
34 | 287 





transceivers or one 16-bit transceiver. Data оп the 2А8 24 331) 288 

А ог В bus is clocked into the registers on the GND Ц25 321] GND 
low-to-high transition of the appropriate clock | 25 АВ Ц26 311] 2SBA 
(CLKAB or CLKBA) input. Figure 1 illustrates the 2CLKAB Ц27 30 |) 2CLKBA 
four fundamental bus-management functions that 201А Ц28 | 2911 20E 


can be performed with the ‘ABT 16648. 


Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control will eliminate the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (DIR) determines which bus will receive data when OE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or B.data may be stored in 
the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT16648 is available in T's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT 16648 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT16648 is characterized for operation from —40?C to 85°C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
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1 2 55 8 54 56 | 1 2 55 3 
DIR CLKAB CLKBA SAB SBA OE ПІН CLKAB CLKBA SAB 
L х X X L | L H X X L 
REAL-TIME TRANSFER | REAL-TIME TRANSFER 


BUS B TO BUSA | | .BUSA TO BUS B 


54 
SBA 
X 





rxx90s | 


1 


X 
X 
X 


2 55 393 54 


56 1 2 55 3 
DIR CLKAB CLKBA SAB SBA | OE ОВ CLKAB CLKBA SAB 
1 x X X L L x L X 
X T X X L H L X H 
RT T X X i 
STORAGE FROM TRANSFER STORED DATA 
А, В, OR A AND B | TOAAND/ORB - 


Figure 1. Bus-Management Functions ` 
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logic symbolt 


10E 
1DIR 


1CLKBA 
1SBA 
1CLKAB 
1SAB 
20E 
2DIR 


2CLKBA 
2SBA 
2CLKAB 
2SAB 


1A1 


1A2 
1A3 
1A4 
1A5 
1A6 
1A7 
1A8 


2A1 


2А2 
2АЗ 
2А4 
2А5 
2А6 
2A7 
2A8 


56 


55 
54 


29 
28 


30 
31 
27 
26 


10 
12 
13 
14 


16 
17 
19 
20 
21 
23 
24 


3 EN1 [BA] 
3 EN2 [AB] 


10 ЕМ№ [BA] 


10 ENS [AB] 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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FUNCTION TABLE 
(each 8-bit section) 


INPUTS DATA I/O | 
== ! OPERATION OR FUNCTION 
OE DIR — CLKAB СКВА SAB SBA | А THRU А8 B1 THRU B8 


Input UnspecifiedT Store А, B unspecifiedt 


UnspecifiedT Input Store B, A unspecifiedT 


Input Input Store A and B data 
Input disabled Input disabled Isolation, hold storage 
Output Input Real-time B data to A bus 
Output Input Stored B data to A bus 
Input Output Real-time A data to B bus 
Input Output Stored A data to B bus 





T The data output functions may be enabled or disabled by a variety of level combinations at the OE and DIR inputs. Data input functions are always 
enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


Supply voltage range, Voc ...................... dtc ttd esc арды wei es Л Т a he —0.5 V to 7 V 
Input voltage range, V| (except I/O ports) (see Note 1) .................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Io: SN54ABT16648 .................................. 96 mA 

SNZ4ABT16648:J сезсем ZS ады а eee 128 mA 
Inputclamp current lie (= 0). ъа оиа к Ox le oed eo sc epa Doe eto атым алық —18 mA 
Output clamp current, lox (Мо < 0) ............ "———————ÁO— rm —50 mA 
Maximum power dissipation at TA = 55°C (in still air) .......................................... .. 1W 
Storage temperature range ........................................ е вое т —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
‘implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

. NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 


Operating free-air temperature -55 -40 85 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. | 
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SN54ABT16648, SN74ABT16648 _ | 
16-ВП TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


SEPTEMBER 1992 — REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54ABT16648 | SN74ABT16648 
UNIT 











| Vk |Мсс-45М,, |--і8тА -1.2 


VcC245V, _loH=-3mA 2.5 | 
з 

2 

= 


Voc = 5.5 V, Control inputs ` + 
VI = Vcc or GND A or B ports 
loz$ |Усс-5.5М, Уо-27У 
10219 Усс-5.5М, Vo=0.5V = 
7 


+100 


| 
— 


.. +100 


| lo |Усс=0 V| or Vo <4.5 V +100 
ICEX Voc = 5.5 V, Vo =5.5V_ | Outputs high 
| lol |усс-55У, 


е ди 


Мо =2.5V -50 -100 -180 -50 -180 
.. [Outputs high 
A or B ports 
Outputs disabled 
Outputs enabled 
Data inputs 
Outputs disabled | 
Other inputs at т 
Усс or GND Control inputs , | 05.5 


М| + 2.5 М ог 0.5 V Control inputs 


ТА typical values are at Vcc = 5 V. | | 










lo = 0, 

Vi = Мес or 
GND 
Vcc = 5.5 V, 
One input at 
3.4 V, 


VIK 
VOH 
VOL 
ІСС 


2 
2 





1 








22-12 
3 
2 

+1 


Е: On products compliant to MIL-STD-883, Class В, this parameter does not apply. 


§ The parameters lozH and IozL include the input leakage current. | 
1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. · 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT16651 ... WD PACKAGE 
6М74АВТ16651... DL PACKAGE 
(TOP VIEW) 


Members of the Texas Instruments 
Widebus™ Family 


State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


Typical Vo, p (Output Ground Bounce) 
< 1 V at Усс = 5 V, Ta = 25°C 
Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 
Flow-Through Architecture Optimizes 
PCB Layout | 
High-Drive Outputs (-32-тА log, 
64-mA Io.) 

Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


10EAB Ц 1 
1CLKAB l| 2 
1SAB Ц з 
GND Ц4 
1А1 Ц5 
1А2 Це 
Vcc 17 
1A3 8 
1A4 Цэ 
1A5 Ц 10 
GND Ци 
1А6 Ц 12 
1A7 Ц 13 
1A8 Ц 14 
2A1 Ц 15 






56 10EBA 
55 1CLKBA 
541) 1SBA 
53 GND 
52|] 1B1 
511] 1B2 
501 Voc 
491) 183 
1B4 
471} 185 
461) GND 
451) 1B6 
441] 187 
431 188 
42|] 281 


2А2 Ц16 411) 2B2 

description 2A3l1]17 401) 2B3 
GND Ц18 39) GND 

The ’ABT16651 is a 16-bit bus transceiver that 2А4 38 || 284 
consists of D-type flip-flops and control circuitry 2А5 Ц 20 37 || 285 


arranged for multiplexed transmission of data 
directly from the data bus or from the internal 
storage registers. The device can be used as two 


2A6 1 21 
Vcc || 22 
2A7 Ц 23 





36 || 286 
35! Vcc 
341] 287 


8-bit transceivers or one 16-bit transceiver. ons Ц 24 зз] opa 
Output-enable (OEAB and OEBA) inputs are ` GND Ц25 з2 GND 
- 25АВ Ц26 31|І| 2SBA 


provided to .control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 


to select whether real-time or stored data is 


transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during the transition between 
stored and real-time data. A low input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the 'ABT16651. 






.2CLKAB Ц 27 
2ОЕАВ Ц 28 


29|] 20EBA 


30 | 2С КВА ` 


PRODUCT PREVIEW 


Data on the A ог B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. 





Widebus and ЕРІС-ПВ are trademarks of Texas Instruments Incorporated. 
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description (continued) 


To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). | 


The SN74ABT16651 is available in Ts shrink small-outline package (DL), which provides twice the I/O ріп 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16651 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT16651 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS DATA /О | 
OPERATION OR FUNCTION 
OEAB OEBA CLKAB CLKBA А1 THRU А8 B1 THRU B8 UN 


Input | Input Isolation - 

Input Input Store A and B data 

Input . Unspecifiedt Store A, hold B 

Input Output Store А in both registers 
Unspecifiedt ` Input Hold A, store B 


г. 


Output | input Store B in both registers 

Output Input Real-time B data to A bus 

Output |... Output Stored B data to A bus 
Input Output Real-time A data to B bus 
Input ` с Output Stored A data to B bus 


Stored A data to B bus and 
stored B data to A bus 


T The data output functions may be enabled or disabled by various signals at the OEAB or OEBA inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

t When select control is low, clocks can occur simultaneously so long as allowances are made for propagation delays from A to B (B to A) plus 
setup and hold times. When select control is high, clocks must be staggered in order to load both registers. 


r т гг "г хт І І Т 


L 
X 
H 
L 
L 
L 
L 
H 
H 
H. 


Output ‘Output 
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OEAB OEBA CLKAB CLKBA SAB 
L L Х X X 


REAL-TIME TRANSFER 
BUS B TO BUSA 


SBA 
L 


ОЕАВ ОЕВА CLKAB CLKBA ЗАВ SBA 
H H X X L X 


REAL-TIME TRANSFER 
BUS ATO BUS B 





OEAB OEBA CLKAB CLKBA SAB SBA OEAB ОЕВА CLKAB CLKBA SAB SBA 
X н 1 X X X ^H L Нои Но H H 
L X Хх Í х X 
L H T T X X | 

STORAGE FROM TRANSFER STORED DATA 
A, B, ORAANDB TO A AND/OR B 
› Figure 1. Bus-Management Functions 
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logic symbolt 


1OEBA 
1OEAB 
1CLKBA 
1SBA 
1CLKAB 
1SAB 
2OEBA 
2OEAB 
2CLKBA 
2SBA 
2CLKAB 
2SAB 


1A1 


1A2 
1A3 
1A4 
1А5 
1А6 
1А7 
1А8 


2A1 


2A2 
2A3 
2A4 
.2A5 
2A6 
2A7 
2A8 


56 


55 
54 


29 
28 
30 
31 
27 
26 


210 


12 
13 
14 


15 


16 


17 
19 
20 
21 
23 
24 


olio 
КККККАК N т SK KK N N N 4 
d 
N 
М 
к 





ІМ ЕМІ [BA] 
EN2 [AB] 


Ви | 
| 
A 
IV 
-. 
ер 
5 
k 


VVVVVVV 


IV 
-. 
со 
4 


V V V V V uw. 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 





23-142 | 


wi TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


52 


51 
49 
48 
47 
45 


44 
43 


42 


41 
40 
38 
37 
36 
34 


` 33 


181 


182 
183 
184 
185 
186 
187 
188 


‚ 2В1 


2В2 
283 
284 


285 
2в6 


287 
288 


_SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


OCTOBER 1992 





logic diagram (positive logic) 
10EBA — d > 


10EAB—— > 


1CLKBA 
1SBA 
1CLKAB -? D 


1SAB 


1A1 


m 
prc m 





20EBA— d > 


20EAB -28 > 


| 2CLKBA 
2SBA 
2CLKAB -27 p 


2SAB 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage tange; Усс: «x Vae уа n UR OR eR cR i о qe M aie acean ids aep t a —0.5 Vto 7 V 
Input voltage range, Vi (except I/O ports) (see Note 1) .................................. —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5.V 
Current into any output in the low state, lg: SN54ABT16651 .................................. 96 mA 

: "JSNZAABIT685] оа нше VR uu ges ses 128 mA 
Input-clamp:current, Te Vie О) че ыма ыы V RE dh қан бен е ааа NR uiu Bere c —18 mA 
Output clamp current, log (Vo € 0). сызуда үкі е каза РЕНА а E OPI ви —50 mA 
Maximum power dissipation at TA = 55°C (in still air) ......... ЖОККО УТО as tacuit aad tere 1W 
Storage temperature range ............................... ср ———— EEE .... —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Vcc Supply voltage | | 4.5 5.5 
0 












SN74ABT16651 
мм MAX | МІ 


монета ов |у 
оо | тА, 
СИЕТ ЕИ “11 
Lai при талвноп ise өгейлік: (Әймен [10 | — o | ra - 
| 






TA Operating free-air temperature 


NOTE 2: Unused or floating pins (input or /О) must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | | 
SN54ABT16651 | SN74ABT16651 
PARAMETER TEST CONDITIONS UNIT 


Voc-45V, 1218 mA 


` TA = 25°C 
MIN ТҮРІ MAX 








Voc = 4.5 V, ІОН =— З mA i 2.5 
МСС = 5 V, loH =—3 тА 3 

VoH ү 

| CC = 4.5 V, ІОН = – 24 mA 2 

Voc = 4.5 V, ІОН = – 32 mA 
Vcc = 4.5 V, loL = 48 mA 0.55 

VoL V + 

СС = 4.5 V, ІСІ = 64 mA 5 | 0.55 

ETT | BE мие 
Vi = Vcc ог GND +100 +100 +100 


| loza  |Vcc-55V. Vo=27V 2 
| 
| lol |ҮУсс-5-5У, Vo =2.5V | -50 -100 -180| -50 -180 


Outputs high 
| АогВ 
ІСС lo 7 0, ports 
VI = Vcc or GND Outputs disabled 


Vcc = 5.5 V, One | pata Outputs enabled 
input at 3.4 V, inouts Е 

Other inputs at p Outputs disabled 
Vcc or GND Control inputs 


V| + 2.5 V or 0.5 V Control inputs 
МО = 2.5 Vor 0.5 V A or B ports 


T All typical values are at Vcc = 5 V. 

tOn products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ The parameters lozH and (од, include the input leakage current. 

1l Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT16652 ... WD PACKAGE 
SN74ABT16652 . .. DL PACKAGE 
(TOP VIEW) 


Members of the Texas Instruments 
Widebus '" Family 


State-of-the-Art EPIC-IIB тм BiCMOS Design 
Significantly Reduces Power Dissipation 


Latch-Up Performance Exceeds 500 mA 






10EAB []: 
1CLKAB Пр 


56 || 1OEBA 
55 || 1CLKBA 


Per JEDEC Standard JESD-17 1SAB з БАЙ 15ВА 
Typical Vo, p (Output Ground Bounce) GND Ца 53 |] GND 
<1Vat Усс = 5 V, TA = 25°C 1A1 Ц5 52 || 1B1 
Distributed Vcc and GND Pin Configuration 1A2 Це | 1B2 
Minimizes High-Speed Switching Noise Vcc 7 50| Vcc 


Flow-Through Architecture Optimizes 
PCB Layout 

High-Drive Outputs (-32-тА log, 
64-mA loj ) | 

Packaged in Plastic 300-mil Shrink | 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 


description 


1A3 Цв 
1A4 Цо 
1A5 Ц 10 
GND Ц 11 
1А6 Ц 12 
1A7 Ц 13 
1A8 Ц 14 


49 |] 183 


481) 184 


47 |] 185 
46 || GND 
45 |] 186 
44 |] 187 
43 |] 1B8 


25-mil Center-to-Center Spacings ane si is | Е 
2АЗ Ціт 401 283 

GND 18 39 || GND 

The 'ABT16652 is a 16-bit bus transceiver that 2A4|]io 38||2В4 


consists of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the internal 
storage registers. The device can be used as two 
8-bit transceivers or one 16-bit transceiver. 


Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 


2A5 20. 


2A6 Ц 21 
Voc |} 22 
2A7 (23 
2A8 || 24 
GND Ц25 


2SAB [|26 ` 





37 || 2B5 
36 || 286 


. 351 Vcc 


34 || 287 
33 2В8 
32 || СМО 
31 || 2SBA 






2CLKAB | 27 
2ОЕАВ | 28 


30 || 2CLKBA 


lect-control (SAB BA) input | OEBA 
Select-control ( and SBA) inputs are provided 291] 20EBA 


to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during the transition between stored and real-time data. A low input selects real-time data, and 
a high input selects stored data. Figure 1 illustrates the four fundamental bus-management functions that can 
be performed with the ‘ABT 16652. 


Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by | 
simultaneously enabling ОЕАВ and OEBA. In this configuration each output reinforces its input. Therefore, | 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. 


To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 


Тһе SN74ABT16652 is available іп TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
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description (continued) 


The SN54ABT16652 is characterized for operation over the full military temperature range ole 55°C to 125°C. 
Тһе SN74ABT 16652 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS Е DATA ОТ. | 
— ! OPERATION OR FUNCTION 
OEAB ОЕВА  CLKAB  CLKBA SAB SBA | А! ТНВОА8 | B1THRU B8 


Input Input Isolation 


- 
г 
m 


Input Input Store A and B data 
Input Unspecifiedt Store A, hold B 
Input Output Store A in both registers 
_ Unspecifiedt Input Hold A, store B 
Output Input Store B in both registers 
Output Input Real-time B data to А bus 
Output Input Stored B data to A bus 
Input Output Real-time A data to B bus 
Input | Output Stored A data to B bus 


Stored A data to B bus and 
. stored B data to A bus · 


“ххх г ә ә ә 
x X хә ә ә г ә 


L 
X 
H 
L 
L 
L 
L 
H 
H 
H 


- 
r 


Output Output . 





' T The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

t Select control = L; clocks can occur simultaneously. 
Select control - H; clocks must be staggered in order to load both registers. 
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OEAB ОЕВА CLKAB CLKBA ЗАВ SBA OEAB ОЕВА CLKAB CLKBA ЗАВ SBA 
L L X Х X L H H X X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS B TO BUSA BUS ATO BUS B 





OEAB ОЕВА CLKAB CLKBA SAB SBA OEAB ОЕВА CLKAB CLKBA SAB SBA 
X H T X X X H L L L H H 
L X x T X X | 
L H T T X X | 

STORAGE FROM | - TRANSFER STORED DATA 
А, В, OR A AND B | ТО AAND/OR В 


Figure 1. Bus-Management Functions 





| 3 TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 Ф DALLAS, TEXAS 75265 | 3-149 


SN54ABT16652, SN74ABT1 6652 2 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


D3800, FEBRUARY 1991 — REVISED APRIL 1993 


logic symbolt 





23-150 


1ОЕВА 
1ОЕАВ 


. 1CLKBA 


1SBA 
1CLKAB 
1SAB 
20EBA 
20EAB 
2CLKBA 
2SBA 
2CLKAB 
2SAB 


1A1 


1A2 
1A3 
1A4 
1A5 
1A6 
1A7 
1A8 


2А1 


2А2 
2АЗ 
2А4 
2А5 
2А6 
2А7 
` 2A8 


10 
12 
13 


14 


15 


16 
17 
19 
20 
21 
23 
24 





' T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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‚52 


51 


_. 49 


48 
47 
45 


43 
42 


41 
40 
38 


37 
36 


34 
33 


1B1 


1B2 | 


1B3 
184 
185 
186 
187 
188 
2B1 


2B2 
2B3 
284 
285 
286 
287 
288 


SN54ABT16652, 5М74АВТ16652 
16-ВП BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


D3800, FEBRUARY 1991 — REVISED APRIL 1993 
logic diagram (positive logic) 
10EBA —"d > 


1ОЕАВ > 
1CLKBA 

1SBA 
1CLKAB > 


1SAB 


1A1 


л 
ego тл ee SS. 








20EBA аг» 


2ОЕАВ -28 T» 
2CLKBA 


25ВА 
2CLKAB -27 > 


2SAB 


2A1 





F =s 
pc = i 





To Seven Other Channels | 





| «3» TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 3—151 


„ SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS _ 


D3800, FEBRUARY 1991 — REVISED APRIL 1993 _ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC .......................................................... —0.5Vto7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ............. "Edda und wA E uo m —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any: ошри: in the low state, Іс: SN54ABT16652 .................................. 96 mA 

| ON/4AB1 16652 u; u n u S ыма зы BE C EX 128 mA 
Input clamp current, lc (М < 0) .............................................. OE —18mA 
Output clamp current, lox (Мо < 0) .................... DEP AM ETIN грее — — —50 mA 
Maximum power dissipation at TA = 55°C (in SHIL GIT): жеши i сала ы Е ant: РЕ" 1W 
Storage temperature range Deus vat S ga a ЕН А ГУГЕЛ ГТ —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Supply voltage |45 55 | 
High-level input voltage ar 
. Low-level input voltage aa 


SN54ABT16652 | SN74ABT16652 















NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
PARAMETER SN54ABT16652 | SN74ABT16652 
PARAMETER 


| vk — [Vcc=45V, |--18тА 









Ta = 25°C 
MIN ТҮРІ МАХ 






TEST CONDITIONS UNIT 


Vcc = 4.5 V, ІОН =- 3 mA 
МСС = 5 V, ОН =— З mA 
Vcc = 4.5 V, ІОН = – 24 mA 
Vcc = 4.5 V, ІОН = – 32 mA 


IK 
OH 
Voc = 4.5 V, loL = 48 mA 
Әр Усс<45М |0-64тА 
ІСС 


V 
V 
V 


+ 


го 
oio 
H- | 
N + m 
olotn N S! N 


0.55 0.55 







N 
++[ N Í G 
| + і 
ол о N Í i+ = 
© VIN о ое N 


loZHŠ |Усс-5.5У, Мо = 2.7 V 
lozLS Voc = 5.5 V, МО + 0.5 V 


| de | Voc = 0, V| or МО < 4.5 V 
ІСЕХ Vcc = 5.5 V, Vo = 5.5 V | Outputs high 
| lo] |Усс-55М, Vo=25V — 


Б сет 
VI + 2.5 V ог 0.5 V Control inputs 


| Co | |Мо<2.5Мог05М  }|АогВропв 


T All typical values аге at Voc = 5 V. 

+ Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. 

$ The parameters lozH and IozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


- 
© 
— 


Voc = 5.5 V, Control inputs ` 
Vi = Vcc or GND А ог В ports 


+100 +100 


-+ 


-50 -100 -180 -50 -180 -50 -180 


> 


т 








МСС = 5.5 V, 
lo = 0, 

Vi = Voc or 
GND 
Voc = 5.5 V, 
One input at Data 
3.4 V, inputs 
Other inputs at 
Vcc or GND Control inputs 


AorB 
ports 


C 
N 
сә 
N 


Outputs disabled 


л 


Outputs enabled 


Outputs disabled 


g 
Qi 
© 


сл 
o 


© 
я 


o 
т 


m 
e [o 
H- 1, 
сл го | + = 
№ N о Ој оү no 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) ( 


Исоск > Clock frequency | | 0 125 
Pulse duration, CLK high or low 










125 





tw ion, 
tsu Setup time, A or B before CLKABT or CLKBAT 
th Hold time, A or B after CLKABT or CLKBAT 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 2) 


| | 102 asc | змеадетновва | 
| ЕНОМ то SN54ABT16652 | SN74ABT16652 
| | TA = 25°С 
PARAMETER (INPUT) (OUTPUT) TA | UNIT 


= 
I 
N 


21,5 3.1 4 1.5 : 
1.5 


BorA 


A 


+ 
ч 


- | 
> 
C11 Oo 


- 
о 


| 





T These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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PARAMETER MEASUREMENT INFORMATION 





5 7V 
O 
From Output Open 
Under Test GND 
Сі = 50 pF 
(see Note A) 


LOAD CIRCUIT FOR OUTPUTS 
| Ы | 
| | 3V 
Input 1.5У 1.5 V 
oV 
VOLTAGE WAVEFORMS 
PULSE DURATION 
input 15V ү 
(see Note В) | “ оу 
2221 | 
Тин 6-5 e tPHL 
| | \i-—— Мон 
Output | 1.5V | 1.5 V 
| | VOL 
tpHL - э <= i tPLH 
| | Уон 
| ——— VOL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. Cy includes probe and jig capacitance. 


о OD 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
S1at7 V 
(see Note C) 


Output 
Мауеют 2 
51 а! Ореп 
(see Note С) 


tPLH/tPHL 


tPLZ/tpzL 
tPHZ/'PZH 





1.5 V 
| — ————— OV 
| | | 
| tsu | th | 
| | 3V 
1.5 V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
1.5 V 
| | 0У 
tPZL -» ый | | 
| tpLz — 
| | E 3.5 V 
| Wer | Р, VoL + 0.3 V 
L a 
| | Qu VoL 
|. | i tPHZz-PI 6 
tPzH—» (6 | 
| {уы À y au VOH 
15V VoH ~ 0.3 V 
=0 V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the рори control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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Members of the Texas Instruments SN54ABT16657 . .. WD PACKAGE 
Widebus™ Family SN74ABT16657 . . . DL PACKAGE 
(TOP VIEW) 


State-of-the-Art EPIC-IIB тм BiCMOS Design 
Significantly Reduces Power Dissipation 


Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


Typical Vo, p (Output Ground Bounce) 
< 1 Ма! Усс 25V, Ta = 25°C 
Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 
Flow-Through Architecture Optimizes 
PCB Layout 

High-Drive Outputs (—32-mA log, 
64-тА Ig, ) 

Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


10E Ц 
NC l]2 
1ERR []3 
GND Ца 
1A1 Ц5 
1A2 Ц6 
Vcc [7 
_ 1АЗЦ8 
1А4 Ц9 
1A5 l] 10 
GND Ця 
1A6 Ц12 
1A7 Ц 13 
1A8 Ц14 
2A1 Ц 15 







56 1T/R 
55 | 10DD/EVEN 
54 || 1PARITY 
531] GND 
52 || 1B1 

51|] 1B2 

501 Voc 

491) 1В3 

481 184 

47) 185 

46) GND 
451] 186 

441] 187 

43|) 188 

42 |] 281 


2А2 16 41| 2B2 

description ФАЗЦ 17 V 4012863 
| GND Ціз 391 GND 

The “АВТ16657 contains two noninverting octal 2А4 Ц19 381) 2B4 
transceiver sections with separate . parity 2A5 |120 3711 285 
generator/checker circuits and control signals. Рог. 2A6 21 361] 286 


either section, the transmit/receive (1T/R or 2T/R) 
input determines the direction of data flow. When 


1T/R (or 2T/R) is high, data flows from the 1A (or - 
ФА) port to the 1B (or 2B) port (transmit mode); 


Vcc U22 
2А7 123 
2A8 |] 24 
GND Ц25 





351] Усс 
34 | 287 
33  2В8 
321] GND 


when 1T/R (or 2T/R) is low, data flows from the 1B ФЕВВ Пов6 — aifl2PARITY 
(or 2B) port to the 1A (or 2A) port (receive mode). мс Пот aoll 20DD/EVEN 
When the output-enable (1OE or 2OE) input is oGE[lzs (291 Ti ñ 

high, both the 1A (or 2A) and 1B (or 2B) ports are 
in the high-impedance state. 


Odd or even parity is selected by a logic high or low level, respectively, on the 1ODD/EVEN (or 2ODD/EVEN) 
input. 1PARITY (or 2PARITY) carries the parity bit value; it is an output from the parity generator/checker in the 
transmit mode and an input to the parity generator/checker in the receive mode. 






In the transmit mode, after the 1A (or 2A) bus is polled to determine the number of high bits, 1PARITY (or 
2PARITY) is set to the logic level that maintains the parity sense selected by the level at the 1ODD/EVEN (ог 
2O0DD/EVEN) input. For example, if 1ODD/EVEN is low (even parity selected) and there are five high bits on 
the 1A bus, then 1PARITY is set to the logic high level so that an even number of the nine total bits (eight 1A-bus 
bits plus parity bit) are high. 


In the receive mode, after the 1B (or 2B) bus is polled to determine the number of high bits, the 1ERR (or 2ERR) 

output logic level indicates whether or not the data to be received exhibits the correct parity sense. For example, 

if 1ODD/EVEN is high (odd parity selected), 1 PARITY i is high, and there are three high bits on the 1B bus, then 
. 3ERR is low, indicating a parity error. 





To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 


Widebus and EPIC-IIB are trademarks of Texas Instruments псорошес 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
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description (continued) - 

The SN74ABT16657 is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16657 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT16657 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE 
(each 8-bit section) 


NUMBER OFAORB © INPUTS INPUT/OUTPUT | OUTPUTS 
INPUTS THAT ARE HIGH | ОЕ TA ODD/EVEN| PARITY | ERR OUTPUT MODE 


Transmit 


I 


Transmit 
Receive 
Receive 
Receive 
Receive 
Transmit 
Transmit 
~ Receive 
Receive 
Receive 
Receive 





ы Eb рг oc г г EE 
error ттт гг Im m IE I. г 


Н 

L 

H 

L 

| Н 
L 

L 

| H 
H 

| Н 
L 


Don’t care 
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logic symbolt 
c 4 
10E 
_ 56 
1T/R 3 EN1/3G5 [REC] 
" 3 EN2 [XMIT] 
10DD/EVEN ма 
_ 28 
20E 
_ 29 | 
2T/R 8 EN6/8G10 [REC] 
" 8 EN7 [XMIT] 
20DD/EVEN 
1А1 — 52 в 
51 
1A2 ad 1B2 
1A3 48 183 
14 — 7 184 
1А5 - "ALS 
1A — 21 186 
1А7 — 427 187 
1А8 188 
54 
E 1PARITY 
3 
S 1ERR 
2А1 15 “ы 
16 41 
2A2 — y 282 
2АЗ — s 283 
2А4 — . 284 
2А5 — xo 285 
2A6 — aa 286 
2A7 — s 287 
2A8 2B8 
31 
2PARITY 
202 
2ERR 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram, each transceiver (positive logic) 


T/R 


. A2 


A3 


A4 


А5 


‚Аб 


А7 — 


А8 


ODD/EVEN 





3-160 ` 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ................................ —— —À —0.5Vto7V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16657 .................................. 96 mA 

SNZ4ABI 16697 аро дао іст» 128 mA 
Input clamp current, Ie (VI « D) ^ з4 4525 қаз хоз на e EUG Pesos ара —18 mA 
Output clamp current, ок (Мо < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................... 1W 
Storage temperature range ....................................................... —65?C to 150?C 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


C Supply voltage | i 


Ус 

VIH High-level input voltage 

VIL Low-level input voltage j 
| 


SN54ABT16657 | SN74ABT16657 







NOTE 2: Unused or floating pins (input or I/O) must be held high or low. | 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


PARAMETER TEST CONDITIONS 

тшшн) | | memrcowmoe La Set аак ын wer | мис MAX 
: 
остава onzena [>a TL НИ 
e с es eee D 











У0с545М lo =64mA 


ки Voc = 5.5 V, Control inputs | +1 
a шо === 7) 
ы О мамо oo 
















+1 
50 
-50 
ІСЕХ Voc =5.5V,  Vo=5.5V_ | Outputs high E | 
| 109 |Усс-55М, Vo=25V -50 -100 -180| -50 -180 | -50 -180 
Vi = Voc or 
2 


VOH 
VOL 
Vcc = 5.5 V, One input at 3.4 V, | 
Асс? | Other inputs at Voc or GND. | | 29 =e Е 2 
Cio ЕЕЕ 


Г r — ТИ 


T All typical values are at Voc = 5 V. 

+ The parameters IlozH and lozL include the input leakage current. : че i 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

1 This is the increase in Supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
* On products compliant to MIL-STD-883, Class B, this parameter is not production tested. 
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SN54ABT16657, SN74ABT 16657 
16-BIT TRANCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 


SCBS103 — D3983, FEBRUARY 1992 - REVISED JUNE 1992 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


| Тд = 25°С 
PARAMETER (INPUT) (OUTPUT) A UNIT 
| 15 25 33| 15 42 15 441 
а 
27746 754 
tPHL 2 4.3 5.1 ; 


A 
с 
РЕН ODD/EVEN 
B 
OE 




















€ 
PLH PARITY 
tPHL 
S wea 
ZH TY, ERR 
tPZL 


41 | 
PHZ PARITY, ERR 
ЕЕЕ 
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SN54ABT1 6657, SN74ABT1 6657 


16-BIT TRANCEIVERS WITH PARITY GENERATORSICHECKERS 


AND 3-STATE OUTPUTS 


SCBS103 — D3983, FEBRUARY 1992 - REVISED JUNE 1992 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 





LOAD CIRCUIT FOR OUTPUTS 
— — tw — 
| 
| | 3V 
Input 15V 1.5 V 
0 V 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input | | ү 
(see Note В) 15V 1.5 М 


| | on 
| la ESOS 
t 
PL — | PHL I 
------ VOH 
| гари | | 1.5 V 
Ж | VoL 
өн --» 5» É tPLH 


| | 
1.5 V 


Output 


VOH 
1.5 V 


5e Мар 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 


NOTES: A. С) includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
Slat7 V 
(see Note C) 


Output 
Waveform 2 
S1 at Open 
(see Note C) 





tPLH/tPHL ` 
tPLZ/tPzL 
tPHZ/tPZH 


зу 
оу 
3V 
1.5V 1.5V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES : 
| i зу 
| 0v 
tPZL =. “- | = 
|| taza M— 
| | 3.5V 
aM LAM / VoL + 0.3 V 
OL +U. 
| ps МОЕ; 
| ptPHz-» 4 
tPZH э е ў 
| с Уон 
15V VoH - - 0. 3 3V 
=OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tí < 2.5 ns. 

С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. | 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D4512, JUNE 1992 - REVISED OCTOBER 1992 






е Members of the Texas Instruments SN54ABT16821 ... WD PACKAGE 
Widebus їм Family Ѕ№74АВТ16821 . . . DL PACKAGE 
(TOP VIEW) 


ө State-of-the-Art EPIC-IIB ™ BICMOS Design | 
Significantly Reduces Power Dissipation 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(С = 200 pF, R = 0) 

е Typical Мо p (Output Ground Bounce) 
<1V at Усс = 5 V, Ta = 25°C 

е Distributed Усс and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 

е High-Drive Outputs (—32-mA Іон, 
64-mA lg, ) 


е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


These 20-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. ` 


Тһе 'ABT16821 сап be used as two 10-bit 
flip-flops or one 20-bit flip-flop. The twenty 
flip-flops are edge-triggered D-type flip-flops. On 
the positive transition of the clock (CLK) input, the 
device provides true data at the Q outputs. 





A buffered output-enable (OE) input can be used to place the ten outputs in either a normal logic state (high or 
low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 


The output-enable (OE) input does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Voc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT16821 is available іп T's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT 16821 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT16821 is characterized for operation from —40°C to 85°C. 


Widebus and ЕРІС-ПВ are trademarks of Texas. instruments Incorporated. : 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication. date. Products conform to 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D4512, JUNE 1992 - REVISED OCTOBER 1992 


с logic symbolt 


10E 
1CLK 
20E 
2CLK 


1D1 
1D2 
1D3 
1D4 
1D5 
1D6 
1D7 
1D8 
1D9 
1D10 
2D1 
2D2 
2D3 
204 
205 
206 
207 
208 
209 
2010 


1 
56 


28 
29 


55 
54 
52 
51 
49 
48 
47 
45 
44 
43 
42 
41 
40 
38 
37 
36 
34 


3 


31 
30 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 


OUTP 
Q 
H 
L 


c 
= 





мәле | 
L Т H 
L t L 
L L X 
H X X 


T This symbol is in accordance with АМЗИЕЕЕ Std 91-1984 and IEC Publication 617-12. 
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1Q1 
1Q2 
1Q3 
104 
105 
106 
107 
108 
109 
1010 
201 
202 


203 


204 
205 
206 
207 
208 
209 
2010 


SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D4512, JUNE 1992 - REVISED OCTOBER 1992 


logic diagram (positive logic) 


1D1- 









ре gee ee te ig eg ез, ^1 
| 10f10 
| Channels 






2D1 


To Nine Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ....................................... p РЕТТИ -0.5 Vto 7 V 
Input voltage range, VI (see Note 1) .................................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16821 .................................. 96 mA 

SN74ABT16824 ................... ——— 128 mA 
Input.clamp:current: Ie (Мре О) ies e RI cy rh ҰРА ЫЫ ота PER Ve Yo a ...... —18 MA 
Output clamp current, lox (Мо < 0) ........................ РИНИТ —50 mA 
Maximum power dissipation at Тд = 55°C (in still aii) eran ae Е ——— ГГ” 1W 
Storage temperature range ............................................ Pm —65?C to 150?C 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those jndicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 0/0 | 


04512, JUNE 1992 - REVISED OCTOBER 1992 





recommended operating conditions (see Note 2) 


Vcc Supply voltage 

Мн . High-level input voltage - 
VIL Low-level input voltage 
VI Input voltage 

іон High-level output current 
IOL Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 


TA Operating free-air temperature 





NOTE 2: Unused or floating inputs must be held high or low. 












otherwise noted) | 
TA = 25°C SN54ABT16821 | SN74ABT16821 
PARAMETER | ` TEST CONDITIONS UNIT 
Мк. 
Voc = 4.5 V, ІОН =- З тА 
Voo=5V,  lOH==3mA ae 
Са е 45V,  loL=48mA 


electrical characteristics over recommended operating free-air temperature range (unless 
2.5 5 
V — 2 
OH Гортави  IOH=-24mA 
= 24 
VOL | 





од | [Vcc=55V__ Vo-05V ae) 
| lof |Усс-0 Vior Vo s4.5V 







| 
в [m 


Oupusngn | — — — 500 


= 5 
0 





.5 V, 1 
Vcc = 5.5 V, ` One input at 3.4 V, 
аст Other inputs at Vcc or GND 


T All typical values are at Voc = 5 V. | | 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
Š Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 








PRODUCT PREVIEW information concerns products in the formative or 


design phase of development. Characteristic data and. other j j А 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. | EXAS 


3-168 | POST OFFICE ВОХ 655303 ® DALLAS, TEXAS 75265 


SN54ABT16821, 5М74АВТ16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D4512, JUNE 1992 — REVISED OCTOBER 1992 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


Vcc = 5 V, 


se se eC Ce 
WEE = E CRUS) A UNE Gss 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сі = 50 pF (unless otherwise noted) (see Figure 1) 


Tac 25°C = = 
TA = 25°C 
PARAMETER (INPUT) (OUTPUT) TEE 


BINE "NONI 
5/1 
1.1 3. 
1.6 


—— 
2 47 
3.8 
4.5 


tPZL 




















5.7 


ені 





PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS : 


D4512, JUNE 1992 - REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 






о 7V 
O 
From Output - Өрө? 
Ипдег Тез! амо 
tPLH‘tPHL 
СЪР 5097 tpLz/tpzi 
(see Note A) tpHz/‘tpZH 
LOAD CIRCUIT FOR OUTPUTS 
| ------< 3V 
Timing Input 1.5V 
I | |== 0м 
m tw | | | 
| I | Ë t дъ t » 
| | 3V ie E 
iian | | Зу 
при 1.5 V 1.5 V Data Input 15V 15V 
| OV ov. 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
| Зу ЗМ 
Input Output Gsv y 
mi 1.5 V 1.5V 1.5 V 
(see Note B) | | бу Control . | | оу 
| | le— |. tPzL—»9  M— | 
шр. RC s _ | ро» |4 


(see Note C) 


| 
| 4 tpHz—| 4 
tPHL ——» Ыг | РІН tPZH —> “- | 


Output | 


: | | Мон | = —— x Мон 

Waveform 2 Мон - 0.3 V 

Output 0X 15V 1.5 V SiatÓpen Ұлу | Ñ o 

i ——— VoL (see Note C) — T ew 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


| | =з Мои T | inb я | | 3.5 V 
| | 15V avefor | 1.5! 
Output | 1.5V | S1at7V | | VoL*03V ү, 
| 


PROPAGATION DELAY TIMES Ж ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 
NOTES: A. OC, includes probe and jig capacitance. | 
All input pulses are supplied by generators having Ше following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, t( < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one transition per measurement. | 


o om 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JANUARY 1993 






е Members of the Texas Instruments SN54ABT16823 ... WD PACKAGE 
Widebus™ Family SN74ABT16823... DL PACKAGE 
| (TOP VIEW) 


€ State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

е Typical Мо p (Output Ground Bounce) 
<1 V at Vcc = 5 V, TA = 25°C 

e Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise ` 

е Flow-Through Architecture Optimizes 
PCB Layout 


ө High-Drive Outputs (-32-тА loi; 
64-mA lg, ) 


ө Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


These 18-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 


The ‘ABT 16823 сап be used as two 9-bit flip-flops 
or one 18-bit flip-flop. With the clock-enable 
(CLKEN) input low, the D-type flip-flops enter data 
on the low-to-high transitions of the clock. Taking CLKEN high disables the clock buffer, thus latching the 
outputs. Taking the clear (CLR) input low causes the Q outputs to go low independently of the clock. 








A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 


The output-enable (OE) input does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT16823 is available in T's shrink small-outline package (DL), which provides twice the /О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT 16823 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT 16823 is characterized for operation from —40?C to 85°C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of cir date. 
Products conform to specifications per the terms of Texas instruments 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED JANUARY 1993 


FUNCTION TABLE 
(each 9-bit stage) 


INPUTS 












OUTPUT 
Q 








ОЕ СІН СКЕЧ CLK р 
ат Х X 
L L ^H 
L L L 
L L X 
L H X 
H, X X 
logic symbolit 
-— В 
10E 
m ed 
| 1CLR 
222220055 
1CLKEN 
56 
1CLK 
__ 27 
2ОЕ 
2-27, 228 
2CLR - 
22222230 
2CLKEN 
| 29 
2CLK 
54 : 3 
он CET? - 101 
52 5 
102 p 102 
51 6 
103 — =50 тоз 
49 8 
104 СЕЕ = 104 
48 9 
47 10 
10 poo) 106 
45 12 
107 p 107 
44 13 
тое dL 108 
43 14 
109 BEA 109 
42 15 | 
201 8D 5,6 Ç 2Q1 
41 16 
202 por 202 
40 17 | 
203 — 209 
38 19 
37 20 
205 MEME 205 
36 21 
206 E 206 
34 | 23 
207 ae с 207 
„| 33 24 
208 ced 208 
31 25 
209 Ee 5 209 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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SN54ABT16823, 5М74АВТ16823 ` 
18-ВП BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JANUARY 1993 


logic diagram (positive logic) 


2 


10E 





To Eight Other Channels 


soe ?7 | p 
— 28 | | 
2CLR o| > 
sections 30 | | 
. КЕ | HC 
ee РИ а е па 
201 - 42 A 








To Eight Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


зиррумопаде tange; VCC адио ызаны ақы rd edP S edu драма Edo Qa —0.5Vto7V 
Input voltage range, Vi (see Note 1) ...................... азаны ақыннан aed pe iua Pe —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output іп the low state, lo: SN54ABT16823 ............. РТТ Р 96 тА 
5№74АВТ 16823 ...:.............................. 128 тА 

input clamp currenb СОЛ) ао а Ка нелли Уил АКЫЙ e нане wavs Кано eda —18 mA 
Output clamp current, lox (Vo < 0) «isset RE Exe e eee awn HR NE PEE ER RE EX EE —50 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................... 1W 
“storage temperature range ....................................................... —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may bë exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JANUARY 1993 


recommended operating conditions (see Note 2) 





Vcc Supply voltage 


Мн High-level input voltage 
VIL Low-level input voltage 
V| Input voltage 

loH High-level output current 
loL Low-level output current 


At/Av Input transition rise or fall rate | Outputs enabled 


TA Operating free-air temperature 





NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | | 
'SN54ABT16823 | SN74ABT16823 


PARAMETER TEST CONDITIONS 
Мк 


Voc = 4.5 V, | --18тА 
Усс<45М 1он--3ЗтА 


TA = 25°C 
MIN TYPT MAX 









с 


= Е |Е JE 


T 








Vcc = 4.5 V, ІОН = -24 mA 


a: 

UC ———— 
VoL : : 
Пи |усс-в5% Мемоари — — — 
Пн Место Момоа ноо 
[iex  |Vec=5sv Уо-5зУ [owwsmg | — 


Outputs high 
Voc = 5.5 V, 
ІСС 
= Vcc or GND 
CC Outputs disabled 


м d 
Мо = 2.5 V or 0.5 V 7.5 
T All typical values аге at Voc = 5 V. 

+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 


Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
1l This is the increase in supply current for each input that is at the specified T TL voltage level rather than Vcc or GND. 


+100 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JANUARY 1993 


timing requirements over recommended ranges of supply voltage and operating free-air 


| Vec- АЙ passend SN54ABT16823 | SN74ABT16823 
E TOS 25°C 


temperature (unless otherwise noted) 


tw Pulse duration 
tsu ` Setup time before CLKT 


Hold time after CLKT 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature: Сі = 50 pF (unless otherwise noted) (see Figure 1) 


ы ЕНОМ Же 2 SN54ABT16823 | SN74ABT16823 Е 
PARAMETER (INPUT) IGUIPUP UNI 
DE з Lm wc 


ЕСИ: = 21 39 54 

p um s ae 
31 42 
15 35 46 














TPZL sof 15 97 


ста 
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5М54АВТ 6823, SN74ABT16823 
18-ВП BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


JUNE 1992 – REVISED JANUARY 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 






ірі нАРНІ. 
tPLZ/tpzL 
tpHZ/tpzH 


LOAD CIRCUIT FOR OUTPUTS 





Timing Input 
| | зу 
Input 1.5V 1.5 V Data Input 
' | | оу 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION ` SETUP AND HOLD TIMES 
: | | 3V f 3V 
1.5 V 1.5 V 1.5 V 
(see Note B) | | оу Control | | | оу 
| | 'PZL—» 6 | 


| 
| | | ------ Мон Т ав | || 3.5 V 
қ aveform 1.5 V 
Output | Жазу | N 1.5V f | X | f vov +0.3 V 
| . VoL Sl1at7 V E | -QL 7? VoL 


Note C) 
| е 294 | | tpHz—> 
іні. -“-- | РН Sup ыы < | М 
шри ------ М 
| | | VOH Waveform 2 | ~ X Vou-03v ОН 
——— NOL (see Note С) да. 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 
NOTES: A. С) includes probe and jig capacitance. | | | 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tí € 2.5 ns. 
С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 





49 ТЕХА5 | 
INSTRUMENTS 


3-176 ` POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 





SNABT16825, SN74ABT16825 
E | 18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED MARCH 1993 






e Members of the Texas Instruments SN54ABT16825 ... WD PACKAGE 
Widebus™ Family 5М74АВТ16825... DL PACKAGE 
(TOP VIEW) 


е State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


€ Typical Vo, p (Output Ground Bounce) 
«1VatVcc = 5 V, TA = 25°C 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

e@ Flow-Through Architecture Optimizes 
PCB Layout 

е High-Drive Outputs (-32-тА log, 
64-mA lo, ) 

е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT16825 is an 18-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 


The device can be used as two 9-bit buffers or one 
18-bit buffer. It provides true data. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all nine affected 
outputs are in the high-impedance state. 





To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16825 is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16825 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT16825 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE 
(each 9-bit section) 


INPUTS OUTPUT 
om OE2 А) Y 





L 
H 
2 
2 
Widebus and ЕРІС-ПВ are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1993, Texas Instruments Incorporated 
DATA information current as of publication date. Products conform to . . 
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logic symbolt ЖЖК | logic diagram (positive logic) 
-— 
10E1 ^ 
___ 56 
1ОЕ2 2s i 
20Е1 да ES 
20E2 ` 
55 2 
54 3 
52 5 
ТАЗ — СЕЕ. "e . To Eight Other Channels 
49 8 ' 
48 9 
47 10 
44 13 aN! 
2241 16 
40 17 
37 20 To Eight Other Channels 
| 36 21 
2234 23 
. 93 24 
26 pe ERI 2v7 
31 26 
30 27 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. | | 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


Supply voltage range; VGC са sates euronews EE ak bate ерк ве йик н вары РЫР ЕЕ E -0.5 Vto 7 V 
Input voltage range, VI (see Note ІЙ ДЕРЕК pie ee aban een пера КТК ТТТ —0.5 V to 7 V 
Voltage range applied.to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16825 .......................... nae qs 96 mA 

| | | SN74ABT16825 ................... баты ааа eas 128 mA 

. Input clamp current, lc (V< 0) ............................. E E ee К -18 mA 
Outpüt clamp current ок (Мо 0) а сова рана EE RR anku ыма РА ER PES —50 mA 
Maximum power dissipation at TA = 55°C (in still air) ................. — Ó РОУ УЕ ТУ 1W 
Storage temperature range ....................................................... —65?C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 






SN54ABT16825 | SN74ABT16825 
Vcc Ѕирріу voltage 45 55 45 55 [| v | 


VIL Low-level input voltage 
VI Input voltage 

loH High-level output current 
loL Low-level output current 





Control pins 


At/Av Input transition rise or fall rate — ае 


ТА Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | : 


| Тд = 25°С SN54ABT16825 | SN74ABT16825 
PARAMETER TEST CONDITIONS 
мы түрі МАХ] мно MAX | 






[ wx |Уос-454 пола ——— | — 
Voc-45W юн ов 
Vcc = 4.5 V, ІОН = -24 mA 


oo =45V, lon ERCTT 
VoL Voc = 4.5 V, IOL = 48 mA | 
КС mea NK. 5 mE. d 


—1.2 
2.5 
3 
2 
BEEN Vcc = 5.5 V, Vi = МСС or GND | | +1 
32 
2 
1.5 


= жш 
L0] а= 
0.55 






| lest |Усс=0 ViorVos45V ` +100 a 
ICEX Voc = 5.5 V, Vo =5.5V_ | Outputs high с 
|108 |Усс-55М, Vo=2.5V -50 -100 -180| 350 -180.| -50 -180 


юн — |Voc-55V. — Vo-27V 5 50 | 
оп — |Voc-55V ^ Vo-05V 50 50 
= 0, жо 





5 
+1 
Outputshigh | 
Outputs low | a 
Outputs disabled | — 2 
Vcc = 5.5 V, One input at 3.4 V, 
Alcc] Other inputs at Vcc or GND 


T All typical values are at Voc = 5 V. | | 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 





E 
Le 

| jm 
RENE 
NE LCS 
EMEN 


V 
V 
A 
A 
A 
A 
A 
A 
A 
A 
pF 
pF 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) 


unt NEUE 
| FROM TO SN54ABT16825 | SN74ABT16825 
TA = 25°С 
PARAMETER. (INPUT) (OUTPUT) TE 
TYP MAX 


| 1 2.1 3.9 
| 1 2.8 5.5 










PRODUCT PREVIEW information concerns nroducts in the formative or -. 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 





(see Note A) 
LOAD CIRCUIT FOR OUTPUTS 
a 
| 
| | 3V 
Input 1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
input | зи 
(see Note В) 1.5V 


| | ------ VOH 

Ошрш | 1.5V | 15М 4 
| | VOL 

tPHL ---ь E tPLH 
| | VoH 
Output 1.5 V 1.5 V 
——— VoL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS. 


NOTES: A. Сі includes probe and Па capacitance. 


о om» 


tpLHAPHL 
tPLZ/tpzL 
tPHZ/tPZH 


Timing Input 





Data Input 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output ay 
utpu 1 
Control Qv) ia оу 
ірді -» ма | | 
. Output | | ‘PLZ Бе ый 3.5V 
Waveform 1 | isv j! 
S1at7V ж ы А Vol 
(see Note С) | | tPHz— « 
Ран Э 6 | 
Output | | | ———— Voy 
Waveform 2 15V Мон - 0.3 V 
S1 at Open А „оу 
(see Note С) | е 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output. control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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е Members of the Texas Instruments SN54ABT16826 ... WD PACKAGE 
Widebus™ Family SN74ABT16826 .. . DL PACKAGE 
(TOP VIEW) 


€ State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 


€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Vo, p (Output Ground Bounce) 
< 1 V at Voc = 5 V, TA = 25°C 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 

е High-Drive Outputs (-32-тА Іон, 
64-mA lo, ) 

е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT16826 is an 18-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 


The device can be used as two 9-bit buffers or one 
18-bit buffer. It provides true data. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all nine affected 
outputs are in the high-impedance state. 





To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16826 is available in Tl's shrink small-outline package (DL), which provides twice the І/О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Тһе SN54ABT16826 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT16826 is characterized for operation from —40?C to 85°С. 


FUNCTION TABLE 
(each 9-bit section) 


INPUTS OUTPUT 
om ой А) Y | 






H 
L 
2 
2 


Widebus and ЕРІС-ПВ are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or Copyright @ 1992, Texas Instruments Incorporated 
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WITH 3-STATE OUTPUTS 
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logic symbolt | logic diagram (positive logic) 
— 
isn 1 КҮ 10Е1 
___ 56 1ОЕ2 -56 
1ОЕ2 ES 
20E1 © > 
55 
20Е2 e > 1A1 1Y1 
55 2 
54 3 | 
52 | 5 5 
1A3 Pe | — 1Y3 To Eight Other Channels 
51 6 | 
_ 49 8 
48 9 
47 | 10 
45 12 | 
1A8 р үө v 
| 44 13 2 
41 16 
40 17 
| 38 19 
37 M 20 To Eight Other Channels 
36 21 | 
34 23 | 
33 24 
31 H 26 
30 27 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage Tange; V 6G. хи» инине сизни ent nse ees ата Қа Lig ac aded арена Sons -0.5 V to7 V 
Input voltage range, Vj (see Note 1) ................................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo EE -0.5 V to 5.5 V 
Current into any output іп the low state, lo: SN54ABT16826 .................................. 96 mA 

5№74АВТ16826 ..... келды ав ТОУ ТҮҮ: 128 mA 
input clamp current, цк (Vj < 0) .............................. een eae И -18 mA 
Output clamp current, Ток (Мо < 0) .......................................... — E —50 mA 
Maximum power dissipation at TA < 55°С (MESMER uya saa kuspa ier DES ла REA NN aA Gutes 1W 
Storage temperature range ....................................................... —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. ` 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


Voc Supply voltage 


Мн High-level input voltage 

VIL Low-level input voltage 

V| Input voltage 

Іон High-level output current 

ді. Low-level output current 

At/Av Input transition rise or fall rate 

TA “ > Operating free-air temperature | —55 
NOTE 2: Unused or floating inputs must be held high ог low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN74ABT16826 
PARAMETER TEST CONDITIONS 


Ук |Мсс-45У |--18тА 


Voc - 4.5 V, ОН = -ЗтА 
МСС = 5 V, IOH = ~ З тА 
Voc = 4.5 V, Іон = -24 mA 
с 4.5 V, сЕ mA 





Ta = 25°C SN54ABT16826 


MIN ТҮРІ МАХ 


N 
го со | с 
| Е | a 2; 
со ст a joa |н | а Е 
o || S [№ © 564 а ho 


і 
— 
N 








№ 
+ 


m 
m 
ДА 
+ z 
oO — № 
NO] G 
оО 
сл š 
ol 


+ 


N oOl- 


МСС = 5.5 V, One input at 3.4 V, 
= Other inputs at Vcc ог GND 1.5 


= 
> 


л 


| 
сл 
© 

| 
сл 
° 

с 
> 


+100 uA 


сл 

© 
T 

> 


—50 -180 mA 


3 
> 





2 
32 
1. 


о 
3 
> 





т 


ТА! ши values are at Vaca БУ. 

+ Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

| This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


T 
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Members of the Texas Instruments SN54ABT16827 . .. WD PACKAGE 
Widebus™ Famil SN74ABT16827 . .. DL PACKAGE 
у . (TOP VIEW) 


€ State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Мо p (Output Ground Bounce) 
<1 V at Vcc = 5 V, Ta = 25°C 

e Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 


e High-Drive Outputs (-32-тА Іон, 
64-mA lo, ) 


е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT16827 is a noninverting 20-bit buffer 
composed of two 10-bit sections with separate 
output-enable signals. For either 10-bit buffer 
section, the two output-enable (1OE1 and 10E2 
or 2OE1 and 2OE2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
10-bit buffer section are in the high-impedance 
state. 





To ensure the high-impedance state during power . 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of 
the driver. 


Тһе SN74ABT16827 is available in Tl's shrink small-outline package (DL), which provides twice the І/О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16827 is characterized for operation over the full military temperature range of —55?C to 125?C. 
Тһе SN74ABT16827 is characterized for operation from —40?C to 85°С. 


FUNCTION TABLE 
(each 10-bit section) 





Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


DATA information current as of publication date. Preducts conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production procesy does not necessarily include testing of all 
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logic symbolt 7 : logic diagram (positive logic) 
— A жы 1 
10Е1 ма 10E1 pos 
— 56 р 10Е2 
10E2 
28 
. 29 | 1А1 1Ү1 
20Е2 с» 
55 2 
1A1 ЖЕНЕ i 1Y1 
54 3 
Ni 
1A3 С=С 1үз ` To Nine Other Channels 
51 6 
14 — aa 17174 | 
106 NERA 1Ү6 ма 
47 10 
ТА? — ee Ци 
45 12 
ТАВ ps 1Y8 2A1 
44 13 
19 MEORUM 19 
43 14 
1A10 =. 1Y10 
42 15 
2A1 1 2 2Y1 
41 16 я 
2д2 po фо. 2Y2 | | To Nine Other Channels 
40 17 | 
2A3 — =_ 2Y3 
38 19 
2A4 CORN 2Ү4 
2237 20 
2A5 r 2/5 
| 36 21 
2A6 Ша с 2Ү6 
34 23 | 
2А7 а у] 2Ү7 
33 24 
31 26 
2А9 е — 2Ү9 
|. 30 27 | 
2А10 ЕЕЕ 2Ү10 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617- 12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range; VCC еен ран EEKE e iR PS RES —0.5 Vto 7 V 
Input voltage range, Vi (see Note 1) ........................................... ТЕРЕ -0.5 Vto 7 V 

. Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Іс: ЗМБ4АВТ16827 ............................... ... 96 mA 
SN74ABT16827 .................................. 128 mA 

Inputciamp current; Кре О) ue x eaa тоса a ruasqa e etd ыны тақы Феде SER MH De E —18 mA 
Output clamp current, lox (Мо < 0) ......... БЕ алса E аңа E ee ree rp —50 mA 
Maximum power dissipation at TA = 55°C (instillair) ...............................:....... — IW 
Storage temperature range ....... PE TESTES стели —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


SN54ABT16827 | SN74ABT16827 
Vcc Supply voltage i 4.5 5.5 4.5 5.5 ЖАЙ 
VIH High-level input voltage 2 Jj v | 
VIL. Low-level input voltage ` | 02081) v | 


V| Input voltage WV 0 Vcc v | 
loH High-level output current | 
oL Low-level output current 


4 
At/Av Input transition rise or fall rate 7 ns/V 





TA Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 
| TA = 25°С SN54ABT16827 | SN74ABT16827 
PARAMETER TEST CONDITIONS UNIT 
Vcc = 4.5 V, ОН =—3 mA | 
Уон 












а |Voc-& — Wevos&sV [ноо 
| lo | |Vcc-55V Уо-25У | -50 -100 -180 
Т 


Voc = 5.5 V, One input а! 3.4 V, 
Асс Other inputs at Vcc ог GND Шы 
Vo =2.5 V or 0.5 V 


ТА typical values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

$ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 


| 
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switching characteristics over recommended ranges of supply voltage and караган free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) 


| ЕВОМ то Усс d SN54ABT16827 | SN74ABT16827 
PARAMETER (INPUT) (OUTPUT) AS 
TYP MAX X. 
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SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JUNE 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 






LOAD CIRCUIT FOR OUTPUTS 
пн tw ssh 

| | 3V 
OV 

VOLTAGE WAVEFORMS 

PULSE DURATION 
Input 3V 
(see Note B) 1.5 V 15V 


VOH 
1.5 V 


——— VoL 


Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Cy includes probe and jig capacitance. 


tPLH/tPHL 
tPLZ/tpzi 
tPHZ/tPZH 





3V 
Timing Input 
оу 
3V 
Data Input 
0У 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output м 
ри 1.5 V 
Control КИВ, 0 ү 
ірді -» уа | 5 
Output | | tPLZ ә) < 3.5 V 
Waveform 1 | 1.5 V | | 
S1at7V | VoL + 0.3 V VoL 
(see Note C) { | 
TT 2 E PHZ PI 4 
Output | | МЕЕ ЖЕНЕ ү 
Waveform 2 15V Мон ~ 0.3 V OH 
51 at Open : Е 
(see Note С) cy 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms. 
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SN54ABT16828, 5М74АВТ16828 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


OCTOBER 1992 






е Members of the Texas Instruments SN54ABT16828... WD PACKAGE 
Widebus™ Family SN74ABT16828... DL PACKAGE 
(TOP VIEW) 


ө State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
«1VatVcc = 5 V, Ta = 25°C 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

ө Flow-Through Architecture Optimizes 
PCB Layout 

е High-Drive Outputs (—32-mA Іон, 
64-mA lg, ) 

е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT16828 is an inverting 20-bit buffer 

composed of two 10-bit sections with separate 

output-enable signals. For either 10-bit buffer 

section, the two output-enable (10E1 and 1ОЕ2 

or 2OE1 and 2OE2) inputs must both be low for the 

corresponding Y outputs to be active. If either 

output-enable input is high, the outputs of that ` 
10-bit buffer section are in the high-impedance 

state. | 





To ensure the high-impedance state during power 
up or power down, OE should be tied to Voc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. | 


` The SN74ABT16828 is available іп TI’s shrink small-outline package (DL), which provides twice the /О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16828 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT16828 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE ` 
(each 10-bit section) 


INPUTS OUTPUT 
[от о? А) Y 


H 
L 
2 
2 





: Widebus апа EPIC-IIB are trademarks of Texas Instruments Incorporated. 
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PRODUCT PREVIEW | 


— SN54ABT1 6828, SN74ABT16828 


мамзна іопаона 


20-BIT BUFFERS/DRIVERS 











WITH 3-STATE O OUTPUTS 

. logic symbolt logic diagram (positive logic) 
1087 — ` | | Y0Ei — 
103 56 10E2 
_ 28 
pl 28 Е | 1A1 2 ту 
20E2 N 
m — 9—6 m | | 
2 — р — то 
те 52 тір 5 Түз То Nine Other Channels 
мааи 
1A6 BINNEN - 1¥6 
ат — ШЕНИН - YT 
тало 2 ср q | 
2A2 41 TB 16 2Y2 | To Nine Other Channels 
2Ав — F l ы 2Y8 
2А9 = — - 2 оү 
2A10 20 я 27 2v10 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Мсс ........................................ s kau u RR -0.5 Vto7 V 
Input voltage range, VI (see Note 1) .................................... КИТТЕ —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ......... wee 0.5 Vto5.5 V 
Current into any output in the low state, lo: SN54ABT16828 .............................. 2... 96 mA 

| | АЕ CR iin iUt и ра 128 mA 
input clamp current, к (Мр О}: eios рае E hat sa а р ы ub uad ты aq —18 mA 
Output clamp current, lo (Мо < 0) .......................................... ОГРЕЕ —50 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................... 1W 
Storage temperature range. uuv u ае албедо Рак жил ыы DEM SPA —65*C to 150*C | 


+ Stresses beyond those listed'under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and ` 


. functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 


implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16828, SN74ABT! 6828 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


OCTOBER 1992 





recommended operating conditions (see Note 2) 


Vcc Supply voltage 


VIH High-level input voltage 
VIL Low-level input voltage 

VI Input voltage 

Іон High-level output current 
IOL Low-level output current 


At/Av Input transition rise or fall rate | Outputs enabled 


ТА Operating free-air temperature 





NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
TA = 25°C SN54ABT16828 
PARAMETER TEST CONDITIONS 
| MIN ТҮРІ МАХ 


ot 







SN74ABT16828 





с 
= 
= 


PRODUCT PREVIEW 


N 
о 


тә. 


4.5 У, ОН = = З тА 2.5 


| 
| Vien Voc =5V, ІОН = - З ТА з 
(0054507 lon a Жұ == 
- 0551 


© 
сл 
о 


| -1.2 
2.5 
; - 2 
| 
ES 
: 
он  [vco=ssv. от [5% 
ie |Усссо — wevosssv [ио 
| 1002: |Усс-55М, Vo=25V -50 -100 -180| -50 -180 
| 


Alec Voc = 5.5 V, One input at 3.4 V, 
CC Other inputs at Vcc or GND 
V| =2.5 V or 0.5 V 
|" Co  |vo=25Vor0.5V | 
T All typical values are at Vcc = 5 V. | 
t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 


Š Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
1l This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 


2 


-50 -180 mA 


№ 


= 
о |N - 


со 
N 







л 


Е 
Е 


“та” 


I со 
| сл In N 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS097A — D3982, FEBRUARY 1991 - REVISED OCTOBER 1992 





е Members of the Texas Instruments - SN54ABT16833... WD PACKAGE 
Widebus™ Family 5М74АВТ16833... DL PACKAGE 
(TOP VIEW) 


е State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Voi p (Output Ground Bounce) 
«1VatVcc = 5 V, TA = 25°C 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 

е High-Drive Outputs (-32-тА log, 
64-mA loj ) 

e Parity Error Flag With Parity 
Generator/Checker 


€ Register for Storage of the Parity Error Flag 


е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT16833 consists of two noninverting 8-bit 
to 9-bit parity bus transceivers and is designed for 
communication between data buses. For each 
transceiver, when data is transmitted from the A 
bustothe B bus, an odd-parity bit is generated and 
output on the parity I/O pin (1PARITY or 
2PARITY). When data is transmitted from the B 
bus to the A bus, 1PARITY (or 2PARITY) is 
configured as an input and combined with the B 
input data to generate an active-low error flag if 
odd parity is not detected. 





The error (1ERR or 2ERR) output is configured as an open-collector output. The B-to-A parity error flag is 
clocked into 1ERR (or 2ERR) on the low-to-high transition of the clock (1CLK or 2CLK) input. 1ERR (or 2ERR) 
is cleared (set high) by taking the clear (1CLR or 2CLR) input low. 


The output-enable (OEA and OEB) inputs can be used to disable the device so that the buses are effectively 
isolated. When both OEA and OEB are low, data is transferred from the A bus to the B bus and inverted parity 
is generated. Inverted parity is a forced error condition that gives the designer more system diagnostic capability. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


| The SN74ABT16833 is available in T's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Тһе SN54ABT16833 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT16833 i 5 characterized for operation from —40°C to 85°C. | 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright € 1992, Texas Instruments Incorporated 


odd information current as of publication date. Products conform to 

specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily include testing of all. - EXAS 
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SN54ABT! 6833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS097A — D3982, FEBRUARY 1991 — REVISED OCTOBER 1992 





FUNCTION TABLE 


INPUTS OUTPUT AND I/O | 
P — == ое А! . в! FUNCTION 
УОЕНВ. = OF H’s PARITY — ERRÉ 
07 A data to B bus and 
generate parity 
B data to A bus and 
check parity 


Check error flag register 


















IsolationS 


NA = not applicable, NC = no change, X = don't care 

T Summation of high-level inputs includes PARITY along with Bi inputs. 

+ Output states shown assume the ERR output was previously high. 

8 In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS097A — D3982, FEBRUARY 1991 — REVISED OCTOBER 1992 








logic symbolt 
Ф 
PARITY XCVR 
F SN74ABT16833 
1CLK 
— 55 з ___ 
1CLR 1ERR 
2220056 
10EA 
ME 54 
10EB 1PARITY 1PARITY 
27 
pisa" 26 
2CLR 2ERR 
- 29 
20EA 
___ 28 ($81 
20EB 2PARITY 2PARITY 
5 52 
1A1 1B1 
6 51 
1A2 1B2 
8 49 
1A3 183 
9 48 
1А4 184 
10 47 
1A5 1B5 
12 45 
1A6 1B6 
13 44 
1A7 1B7 
14 43 
1A8 1B8 
15 42 
2А1 2B1 
16 41 
2A2 2B2 
17 40 
2A3 2B3 
19 38 
2A4 2B4 
20 37 — 
2A5 2B5 
21 36 
2А6 2В6 
23 34 
2А7 2В7 
24 33 
2A8 288 





T This symbol is in accordance with АМФІЛЕЕЕ Std 91-1984 and IEC Publication 617-12. 
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SN54ABT16833, SN74ABT16833 | 
DUAL 8-BIT ТО 9-BIT PARITY BUS TRANSCEIVERS 


SCBS097A — D3982, FEBRUARY 1991 — REVISED OCTOBER 1992 


V 8 1В1-188 | 
ЕМ | 
ә 8х4 f 


logic diagram (positive logic) 


1A1-1A8 


1ERR 
1CLK 
1CLR 


> sss 
2А1-2А8 В 8 | 
57 2B1—2B8 
EN 
y 8x4 | 


20EB 
ee 2PARITY 
20EA 

2ERR 
2CLK 
2CLR 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 
SCBS097A — D3982, FEBRUARY 1991 — REVISED OCTOBER 1992 
ERROR FLAG FUNCTION TABLE 
TODEWCE PRESTATE ME 


POINT "P" шіге 


СІН 

H 

H Sample 

H 

—— — 


T The state of the ERR output before any es at CLR, CLK, or point “P”. 







a 





error-flag waveforms 








DR H 
OEB L 
OEA " 
L 
| Еуеп 
Bi + PARITY 
; | Odd 
tsu | 
«—» | 
. H 
CLK . 
L 
tw 
<q— | i -Ы tsu 

CLR | | lew | | 
| ' H 

| " 
| | | L 

аи о | 
ни — -> |6- tPLH 


мета | [ 1 | . H 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range; VGC «s exewssisis ci Rust ааа б кым tote cae GERNE RI OE RA Rud —0.5 Vto 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16833 .................. bade katt eto 96 mA 

_ SN74ABT1 sx DERE 128 mA 
Input clamp current, Пк (М < 0) ....................................... "re —18 mA 
Output clamp current, lox (Мо < 0) ................................ ee ee eee ARON —50 mA 
Maximum power dissipation at Тд = 55°C (ASULA: «cha итын тарамы SERENA S NE RE 1W 
Storage temperature range ........................ СРР ЕРАНИ —65?C to 150°С | 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not, 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16833, SN74ABT16833 


DUAL 8-BIT ТО 9-BIT PARITY BUS TRANSCEIVERS - 


. SCBS097A - 03982, FEBRUARY 1991 - REVISED OCTOBER 1992 | 





recommended operating conditions (see Note 2) 
















SN54ABT16833 SN74ABT16833 

“мн MAX | MN MAX | T 
Vcc Supply voltage | 4.5 5.5 4.5 5.5. 
Vim High-level input voltage GI az |v 









VIL Low-level input voltage 
V| Input voltage 
VoH ` High-level output voltage 


loH High-level output current | Except ERR 


о 
тл 
< 





IOL Low-level output current 64 | m | 
At/Av Input transition rise or fall rate ; Outputs enabled б 00 | ofans 
TA Operating free-air temperature | -55 125 -40 85 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


Е 
p: 


T 48 
i 10 
















electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


| TA = 25°C SN54ABT16833 | SN74ABT16833 
PARAMETER TEST CONDITIONS - UNIT 
VIK 













“мы тие MAX| мы мах | мн MAX 
2 


EN ИЕ БАК 






у us | 3 94 | 
Усс-4.5У, |он--32 тА | 25 27 | 
| vo REM У, loL=24mA 0.25 0.55 


kin 
[ o Госса  Vou-ssv [ERR |0009 
ГІНЕ Voo=55V И СТЕ ———— 2 
Vi = Vcc or GND | +100 |. 

Ba таа 


З“ 
3.4 
2.7 
20 
+1 
lozH$ _[Vcc=55V__Vo=27V 
on$  [Voo-ssw. Vo-osV - 
[Госа оству vo-ssv бани | — — 5[ — — $9 | — Г 
| lol | |Vcec-55V Vo =2.5V -50 -100 -180| -50 -180 | -50 | 
Ouputs high 
28 36 
1002 
3 


[Outputs ow `| 
Outputs ` 
| disabled 


2.5 
3 
ot 


A or B ports 





| Alcc* Vcc = 5.5 V, One input at 3.4 V, | 
Other inputs at Voc or GND | 


T All typical values are at Voc = 5 V. | | 
| + Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 

§ The parameters lozH and ог. include the input leakage current. f 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


! 
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DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS097A — D3982, FEBRUARY 1991 - REVISED OCTOBER 1992 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) ` | 


Vcc=5V, | sN54ABT16833 | SN74ABT16833 
ТА = 25°C 


Né 
` 


као 
wo frre 











| 
tsu Setup time before CLKT — 
| 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


ER FROM TO Mc SN54ABT16833 | SN74ABT16833 
(INPUT) (OUTPUT) 
MIN ТУР МАХ) MIN MAX | MIN MAX | 
15 25 331 15 42 15 44 
ELH AorB BorA 
{PHL | 2 3.4 
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SN54ABT16833, SN74ABT16833 


DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


SCBS097A — D3982, FEBRUARY 1991 - REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 





| i | 
| | ЗУ 
Input 1.5 V 1.5 V 
0 V 
VOLTAGE WAVEFORMS 
PULSE DURATION 
(see Note B) | | i оу 


PLH еч ca tPHL 


——— Мон 
А 45V | 15М 
| | VOL 
tPHL EE e tPLH 


| | 
1.5V 


Output 


VOH 
1.5V 


Output 
Se MOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Сү includes probe and jig capacitance, 


Timing Input 


Data Input 


Output . 


Control 


Output 
Waveform 1 
51 at7V 
(see Note C) 


. Output 
Waveform 2 
S1 at Open 
(see Note C) 





tPLH/tPHL 
tpLZ/tPZL 
tpHz/tpZH 


tpHL (see Note Е) 
ірін (see Note Е) 7V 


3V 
оу 
зу 
1.5V 1.5V 
0У 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
— 3V 
оу 
іргі Е 4- | | 
| tPLZ k “- 
| 3.5 V 
Шылым | | VoL + 0.3 V 
L + 9. 
| | 9. VOL 
| | tPHZ 6 
Ран (|6 | 
|. -azy VOH 
И та X Von- озу. 
| (80V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


A. 
B. All input pulses are supplied by generators having the following characteristics: PRR x 10 MHz, Zo = 50 О, tr < 2.5 ns, t< < 2.5 ns. 
C 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


. tpHL is measured at 1.5 V. 
. ірін is measured а! Voy + 0.3 V. 


mmo: 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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_ §N54ABT16841, SN74ABT16841 
20-ВП BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SEPTEMBER 1992 — REVISED APRIL 1993 






е Members of the Texas Instruments SN54ABT16841 ... WD PACKAGE 
Widebus™ Famil | 5М74АВТ16841...01 PACKAGE 
Y (ТОР VIEW) 


ө State-of-the-Art EPIC-IIB™ BICMOS Design 
Significantly Reduces Power Dissipation 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

e Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Voi p (Output Ground Bounce) - 
< 0.8 V at Voc = 5 V, Ta = 25°С 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 

е High-Drive Outputs (-32-mA он, | 
64-mA lo, ) 

е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


These 20-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


The 'ABT16841 can be used as two 10-bit latches | 

or one 20-bit latch. The twenty latches are 

transparent D-type latches. The device has noninverting data (D) inputs and provides true data at its outputs. 
While the latch-enable (1LE or 2LE) input is high, the Q outputs of the corresponding 10-bit latch follow the D 
inputs. When LE is taken low, the Q outputs are latched at the levels that were set up at the D inputs. 





A buffered output-enable (1OE or 2OE) input can be used to place the outputs of the corresponding 10-bit latch 
in either a normal logic state (high or low) or a high-impedance state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 


The output-enable input does not affect the internal operation of the latches. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16841 is available іп Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT 16841 is characterized for operation over the full military temperature range of —55?C to 125?C. 
Тһе SN74ABT16841 is characterized for operation from —40?C to 85°С. 


Widebus and EPIC-IIB are trademarks of Texas Instruments incomorated 
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20-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
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FUNCTION TABLE 
(each 10-bit latch) 


INPUTS OUTPUT 


ОЕ а 








logic symbolt 
| 1 
1ОЕ = 
56 
ПЕ — 
20E x 
29 
2LE 
55 | 2 
54 | 3 
52 5 
51 6 
49 8. 
48 | 9 __ 
45 12 2LE 
201 
43 14 201 
; 42 15 
2D1 3D 47 201 
41 | 16 
202 p 202 
40 17 : 
2D3 e 203 To Nine Other Channels 
38 ` 19 i | 
37 | 20 
205 —— 208 
36 21 
34 | 23 
207 — 207 
33 24 
31 26 
30 27 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range; Уес-ззе заказ е в теа ж bate HE REESE RUHK RU XX ee —0.5 Vto 7 V 
Input voltage range, Vj (see Note 1) .................................... ЖТТ” —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16841 .................................. 96 mA 

| 5М74АВТ16841.................................. 128 mA 
Input-clamp:current, үк (Мр O)- “<< yee FER er e dur Re o Aa ees ТҰЛА ee a —18 mA 
Output clamp current, IOK (V6:€ 0): кужун ана wok bo tek gu книж радиан Ed —50 mA 
Maximum power dissipation at TA = 55°C (in still air) .......................................... 1W 
Storage temperature range... «exce dva eve eb a за а тазала ee ewe —65?C to 150°C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. . 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


45 55 


















NOTE 2: Unused or floating inputs must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | | 
| | | | TA = 25°C SN54ABT16841 | SN74ABT16841 | 
PARAMETER TEST CONDITIONS UNIT 
x MIN ТҮРЇ МАХ| MIN МАХ | мы MAX - 
V 
Vcc = 4.5 V, ІОН = – 32 mA 
V 


~ [Vec=45v. он--ЗтА | 
m " 
| ЕЕ ae Me SUN 
|... се | 
Voc=45V,  loL-48mA [OBS 
[w.- ота [ oost 
кс ` 
2i 
ETT 











Voc =5V, Юн =-3mA 
Voc = 4.5 V, lOH = -24 mA 






Vcc = 5.5 V, . 
VI = Vcc or GND 
Vcc = 5.5 V, One input at 3.4 V, 
Асс? Other inputs а Voc ог GND 
| 


Мо = 2.5 V ог 0.5 V 


Т All typical values are at Vcc = 5 V. | 

+ On products compliant to MIL-STD-883, Class В, this parameter does not apply. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


0.55 
0.551 

> + 1 
0220-50 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) : 


VCC 75V. | SN54ABT16841 | SN74ABT16841 
TA = 25°C | : UNIT 


tw Pulse duration, LE high or low | 


tsu Setup time, data before І.Е.) 
th Hold time, data after ГЕ} n 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


МСС 25V, 
MIN ТҮР MAX| ММ MAX | 
11 32 
16 3.4 
9 44 


4.6 





12 32 47 
1.7 36 5 


1. 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 






LOAD CIRCUIT FOR OUTPUTS 
| — tw —— 
| 
| | 3V 
input — 1.5V 15V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input pe 3V 
(see Note B) _/ | | . ns 
4 | la y 

ірін E> | | 'PHL 
| | | ------ Уон 

Output | 15V | 1.5V 
| M VoL 

tPHL > 4 , tPLH 
| | VOH 

Output 1.5V 1.5V 
зе VOL, 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Cy includes probe and jig capacitance. 


tPLH/tPHL 
ірі 7/р2і. 
tPHZ/tPZH 





| ЗҮ 
Timing Input | 
оу 
3V 
Data Input 1.5V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output 
Дон 1.5 V 
Control Qv) оу 
tPZL -» n | | 
Waveform 1 | 15V | | | 
S1at7 V | VoL + 0.3 V V 
(see Note C) | | tPHZ > “- 
tPZH- PM [4 
Output | | ee та 
Waveform 2 ДЕТ Vou -0.3v ОН 
51 at Open | : 
(see Note C) | | bus | 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR x 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2. 5ns. 


C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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e Members of the Texas Instruments SN54ABT16843 ... WD PACKAGE 
Widebus™ Family | 5М74АВТ16843...01 PACKAGE 
(TOP VIEW) 


ө State-of-the-Art EP/C-IIB™ BiCMOS Design 
Significantly Reduces Power Dissipation 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Мо p (Output Ground Bounce) 

| <0.8 Vat Voc = 5 V, TA = 25°C 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 

е High-Drive Outputs (-32-тА Іон, 
64-mA lo, ) 

€ Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using ` 
 25-mil Center-to-Center Spacings 


description 


The 'ABT16843 18-bit latch is designed 
specifically for driving highly capacitive ог 
relatively low-impedance loads. It is particularly 
suitable for implementing buffer registers, 1/О 
ports, bidirectional bus drivers, and working 
registers. 


The 'ABT16843 сап be used as two 9-bit latches 
or one 18-bit latch. The eighteen latches are 
transparent D-type latches. The device has 
noninverting data (D) inputs and provides true 
data at its outputs. 





A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low levels) or a high-impedance state. The outputs are also in the high-impedance state during power-up and 
power-down conditions. The outputs remain in the high-impedance state while the device is powered-down. In 
the high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance 
state and increased drive provide the capability to drive bus lines without need for interface or pullup 
components. | 


The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT 16843 is available in Ti's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 
Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
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SN54ABT16843, SN74ABT1 6843 i 
18-BIT BUS-INTERFACE D-TYPE LATCHES | 
WITH 3-STATE OUTPUTS 


OCTOBER 1992 - REVISED FEBRUARY 1993 
description (continued) 


The SN54ABT 16843 is characterized for operation over the full military temperature ee of —55°C to 125°C. 
. The SN74ABT16843 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE 
(each 9-bit latch) 


INPUTS Зи 


H | 
L 
L 
H 
Qo 
7 
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. logic diagram (positive logic) 


_ 2 
10E a 
1PRE - 22 5%» 


56 
1LE » 


ғ = 
on @ юн > 
ma I 


To Eight Other Channels 
_ 27 
2OE a> 
2PRE — ° о: 
2Сін — 28 a> 
29 
 2LE b 


42 


= d 
2D1 s we 15 201 
жи 


0—4 


To Eight Other Channels 





TM 


INSTRUMENTS 


| POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-213 


PRODUCT PREVIEW 


малана іопаона 







Ус 5 : 

. | VIH High-level input voltage 2 
VIL " 
| 


SN54ABT16843, SN74ABT16843 - 
18-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS | 


OCTOBER 1992 - REVISED FEBRUARY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range; VGC із mes Еее вана Дона MESE ER up E hawa —0.5 V to7 V 
Input voltage range, V| (see Note 1) ................ TIPOS —0.5Vto7 V 
Voltage range applied to any output in the high state or power-off state, Vo ......... ee. 70.5 М1о 5.5 V 
Current into any output in the low state, lo: SN54ABT16843 ...... qus argus E pu M ОС 96 mA 

| | | 5№74АВТ16843 .................................. 128 mA 
Input clamp current, цк (V< 0) .............................. ERE — cm —18 mA 
Output clamp current, Ток (Мо < 0) .............................. а ЫН өсінде eee ee re -50 mA 
Maximum power dissipation at TA = 55°C (instill ай) ......................... AT eee RT ыы лашақ 1W 
Storage temperature range ...... ——————— ——— — —— tama таб —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


C Supply voltage | 45 55 





IOL Low-level output current | 
At/Av Input transition rise or fall rate | Outputs enabled |  3q | ж | nev | 


NOTE 2: Unused or floating inputs must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| TA = 25°C SN54ABT16843 | SN74ABT16843 
PARAMETER TEST CONDITIONS | 
MIN ТҮРІ МАХ 


Усс-45М, |--1І8тА 
Voc = 4.5 V, ІОН =— З mA 2.5 
Voc = 5 V, ОН =-ЗтА ` 
Уон Y 
CC = 4.5 V, Іон = -24 mA 
Vcc = 4.5 V, lou =- 32 MA . 24 
Voc = 4.5 V, IOL = 48 mA 
VOL 7 
cc = 4.5 V, lo. = 64 mA 
ІСС 
Ci 
о 












| 
= 
N 


m 
о | л 
l -4 
со о i+ : 
a © - № 







of 


500 







N 
w |o 
ДА 
H : 
дА № 


-50 -180 


тА 
500 


at 
e 
о 
dE! 


m e 
B 


O 
о 
-А 





Vcc = 5.5 V, One input at 3.4 V, 
Асс? Other inputs at Vcc ог GND | 


LG |М-25уогову — 
“се  |vosssverosv | | 


T All typical values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
$ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

T This is the increase in suppiy current for each input that is at the specified TTL voltage level rather than Усс or GND. 


о 


Outputs high ` 
| Vcc = 5.5 V, lo = 0, 
Vi=VccorGND | 
Outputs disabled 
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N 
о 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


Усс-5У | SN54ABT16843 | SN74ABT16843 
Ta = 25°C 






CLR low 






tw Pulse duration 





о 
5 


tsu Setup time, data before LE | 
Low 


th Hold time, data after LEJ 


LE пон 
[Dux pr 
уе ЕЕ 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сі = 50 pF unles? otherwise noted) (see Figure 1) 


FROM ла: не ——  SN74ABT16943 | 
(INPUT) - ра АС 













РАВАМЕТЕВ 


1р7 | 
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PARAMETER MEASUREMENT INFORMATION 





о 7V 
O 
From Output open 
Under Test GND 
ірі ндірні. 
CL = 50 pF tPLZ/tPzL 
(see Note A) tPHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
Зу 
Timing Input 
0 
[won 
| 1 3v 
i А 3V 
npu 1.5У 1.5V Data Input 
OV оу 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION | SETUP AND HOLD TIMES 
3V 3V 
1.5 V 1.5 V 1.5V 1.5 V 
(see Note B) N | оу Control | | | ov. 
| | | | Ра әр 6 | 
Тин 4 —> | | tPHL mE tpLz 0 le 
| | No Wo ү р | | | 3.5 V 
Output |. 15У | 1.5 V л | 19v d Vei + 0.3 V 
Slat7 V YOL * V.» * V | 
| - VoL (see Note C) | | OL 
| Pier eee | | tPHzPI (6 
tPHL e | PLH їр2н Эр 6 | 


Output 


| ———— V 
| | VOH  waveform2 | уон-03у ОН 
Output 1.5V 1.5V осока 1.5 V " 


— —- VoL (see Note C) 


VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES . ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. С includes robs and jig capacitance. 
`B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tf < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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Members of the Texas Instruments 
Widebus™ Family 


State-of-the-Art ЕРІС-ПВ ™ BiCMOS Design 
Significantly Reduces Power Dissipation 
Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

Typical Vo, p (Output Ground Bounce) 
«1VatVcc = 5 V, TA = 25°C 

Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 
Flow-Through Architecture Optimizes 

PCB Layout 


SN54ABT16853, SN74ABT16853 


DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D4519, OCTOBER 1992 — REVISED DECEMBER 1992 


5М54АВТ16853... WD PACKAGE 
5М74АВТ16853... DL PACKAGE 
(TOP VIEW) 





561] 1OEA 
55 | 1CLR 
54 || 1PARITY 
531] GND 
52 || 1B1 

51|] 1B2 

50|! Vcc 

49|] 1B3 

48|] 184 


i i 1А5 Ц10о 471) 185 
M Pr aoln «омы 
Parity Error Flag With Parity be : у a u a. 
Generator/Checker пети ааа ва 

е Latch for Storage of the Parity Error Flag 2A1 42 |l ов1 
Packaged in Plastic 300-mil Shrink 2A2 [116 411] 282 


Small-Outline Packages and 380-mil 


401] 2B3 


Fine-Pitch Ceramic Flat Packages Using GND 18 391] GND 
25-mil Center-to-Center Spacings 2А4 [|19 381] 284 

CN 2A5||20 | 37 285 
description | 2А6П>1 Зе 286 
The ’ABT16853 dual 8-bit to 9-bit parity VecY22 351 Vcc 


transceiver is designed for communication 
between data buses. When data is transmitted 
from the A bus to the B bus, a parity bit is 
generated. When data is transmitted from the B 
bus to the A bus with its corresponding parity bit, 
the open-collector parity-error (ERR) output 
indicates whether or not an error in the B data has 
occurred. The output-enable (OEA and OEB) 
inputs can be used to disable the device so that the 
buses are effectively isolated. The 'ABT16853 
provides true data at its outputs. 





341] 287 

33|] 2B8 

321} GND 

31 || 2PARITY 
30 | 2CLR 
29 || 20EA 





A 9-bit parity generator/checker generates а parity-odd (PARITY) output and monitors the parity of the I/O ports 
with the ERR flag. The parity-error output can be passed, sampled, stored, or cleared from the latch using the 
latch-enable (LE) and clear (CLR) control inputs. When both ОЕА and OEB are low, data is transferred from. 
the A bus to the B bus, and inverted parity is generated. Inverted parity is a forced error condition that gives the 
designer more system diagnostic capability. | 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup | 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT16853 is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16853 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT16853 is characterized for operation from —40?C to 85?C. 


EPIC-IIB and-Widebus are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this documént contains PRODUCTION ы 
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FUNCTION TABLE 


INPUTS OUTPUT AND I/O 


FUNCT: 
PARITY ERRt плаща 
A data to В bus and 
generate parity 
H B data to A bus and 
L check parity 
Store error fag 
X NA NA H Clear error flag register 


NC 


IsolationS 
(parity check) 


- A data to B bus and 
generate inverted parity 





NA = not applicable, NC = no change, X = don't care 

1 Summation of high-level inputs includes PARITY along with Bi inputs. 

+ Output states shown assume the ERR output was previously high. _ 

§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 
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logic diagram (each transceiver) (positive logic) 


8 
А1-А8 | 8х/> 
B1-B8 


мезі 

ОЕА га 2 | PARITY 
с 

ШҰ 


Г | 42 жб > 


E: 


m 
2 
= 


ERROR FLAG FUNCTION TABLE 
INTERNAL 
INPUTS TO DEVICE OUTPUT ‘= FUNCTION 
LE POINT P ЕВА 41 


Clear 


T The state of the ERR output before any changes at CLR, LE, or point P 















O 
r 
D 


r Ir I | г 

I |= - - 

> хі x | TII г 
I г жит r x 
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D4519, OCTOBER 1992 — REVISED DECEMBER 1992 | | 
Ed 


error-flag waveforms | 





H 
OEB 

L 
ол H 
OEA 


Even 


Bi + PARITY 
Odd 


M— — Pass —— 4 Store —» | Sample —» 
| | | | |! 


Clear 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Моб: ыза ne ериси pared көзін Ea bd е ЫИС quta —0.5 Vto 7 V 
Input voltage range, V (except I/O ports) (see Note 1) ................... eee re ee —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16853 ............. ———À Ке 96 mA 
5М74АВТ16853.................................. 128 тА 

Input clamp current, цк (№ < 0) ........................................ frm —18 mA 
Output clamp current, lok (Уб 0) 252655 жақа ARE S RR накаже өза о bets —50 mA 
Maximum power dissipation at TA = 55°C (in still air: DL package ............................... 1W 
Storage temperature range ....................................................... —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


D4519, OCTOBER 1992 - REVISED DECEMBER 1992 





recommended operating conditions (see Note 2) 


SN54ABT16853 | SN74ABT16853 
|. MN MAX T 
Vcc Supply voltage 4.5 5.5 4.5 5.5 v | 


ViH High-level input voltage 


< 


f 


VIL Low-level input voltage 


V| Input voltage 


о 
< 

Q 

O 


VOH High-level output voltage 
loH High-level output current 
loL Low-level output current 
At/Av Input transition rise or fall rate 


ы 
9 313 


TA Operating free-air temperature 


| 
+ 
° 
со 
о 
O 





NOTE 2: Unused or floating pins (input or /О) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54ABT16853 | SN74ABT16853 
TEST CONDITIONS 
MN ТҮРЕ МАХ] MN MAX | 


-45V, _ 1=-18 тА ЕСС ee a 
A All outputs | 3 34 | 3 ^ ^- 
CLIE DRESD ТЕГЕН 
Усс=45/ (он--32тА Е ЛЕЛИ fis 
| 
Eu 03 оо) _ 


- 5 
2 






с 
= 









V — = 
oL Vcc=4.5V, | lg, = 64 тА 
[ io. [Vcce=45v.  Vouzssv Jen | — Z| — 


Усс = 5.5 V, Control inputs 
E 


5 


| +100 

[ lom$ [voc=55v. voze —— | 9) 

Coas  [Vco-55X  Vo-osv — | = 

[ tw |Уос-60  Vwvosssv | — s| 2 

[ tol [Vco-55V Уо:25У [50—100 10| 50-180 | —s so | m 
Outputs high 2 

2 40 та 

M 

p 


32 у, 
oea 
а DENT 


сл 


N сә 
© | 
+ = 
о -< л N 
"ERE. E 






A or B ports 







Outputs 1 





Alco” Vcc = 5.5 У, One input at 3.4 V, 
Other inputs at Vcc or GND 


T All typical values are at Vcc = 5 V. 
t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š The parameters lozH and 1021 include the input leakage current. | 

1 Not more than one output should be tested а! а time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


A 
A 
A 
A 
Е 
pF 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) | 


Усс-5Ч SN54ABT16853 | SN74ABT16853 
TA = 25°C | 






tw Pulse duration — 
| КЕНЕ А, В, and PARITY before ГЕ} 
tsu / Setup time — — 
x CLR before ГЕ} EN | 
I m „В, КЕНЕН 


А, В, and PARITY after LE 
t Hold time — — - 
CLR after ГЕ} 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) | | | 


FROM TO SN54ABT16853 | SN74ABT16853 
| TA = 25°С 
PARAMETER | (INPUT) (OUTPUT) А 
š T 15 25 | | 5 4. 
AorB BorA 
| 
CLR | ER | 


_ = | = ` 
tPHL 
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DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 


04519, OCTOBER 1992 — REVISED DECEMBER 1992 


PARAMETER MEASUREMENT INFORMATION 










7V 
o tPLH/IPHL 
оо 1 jt 
From Output рап иа igen 
Under Test GND РН?ЛР2Н 
Сі = 50 pF 
(see Note A) | ER | S! | 
tpHL (see Note Е) 
= = = ірін (see Note Е) 
LOAD CIRCUIT FOR OUTPUTS 
3V 
Timing Input 
0У 
| Ж | 
| | | 3V 
' i 3V 
npu 1.5 V 1.5 V Data Input 1.5 V 1.5V | 
OV | 0У. 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS . 
PULSE DURATION SETUP AND HOLD TIMES 
3V — 3V 
Input Output 
1.5 V 1.5 V 1.5 V 
(see Note B) | | бу Control оу 
| | PETS | tPZL а “- | 
| 1 
tPLH —4— | | tPHL | | tpz! 4 
| `! == МӨ 22254 | | 3.5 V 
| | 1.5 V ауетогт 1.5V 
Output | 1.5V | S1at7 V | | VoL*03V V 
| | VOL (see Note C) | | tPHz | “- 
н-- тн ошын PZH _ | 
utpu ARE: 
| T" | DUM Waveform 2 08 чон 03v “OH 
Output x j S1 at Open | 5 
| — ——.VoL (see Note C) ноу 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 


LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. CI includes probe and jig capacitance. 

. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 20 = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. The outputs are measured one at a time with one transition per measurement. 

. tPHL is measured at 1.5 V. 


. tpLH is measured at Vo, + 0.3 V. 


mmu om» 


Figure 1. Load Circuit and Voltage Waveforms 
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5М54АВТ 6863, SN74ABT16863 
18-ВП BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JUNE 1993 






е Members of the Texas Instruments | 5М54АВТ16863... WD PACKAGE. 
Widebus™ Family | SN74ABT1 pone = DL PACKAGE 
ө State-of-the-Art EPIC-IIB ™ BiCMOS Design р 2 
Significantly Reduces Power Dissipation 16EAB 0 1 sel] 1OEBA 
€ Latch-Up Performance Exceeds 500 mA 1B1 Ц2 551 1A1 
Per JEDEC Standard JESD-17 182 Цз 541 1A2 
е Typical Мо p (Output Ground Bounce) GND l| 4 531] GND 
<1 V at Усс = 5 V, Ta = 25°C 1B3 45 52|] 143. 
е Distributed Усс and GND Pin Configuration 1B4 Це 51| 1А4 
Minimizes High-Speed Switching Noise УссЦ? 50| Voc 
е Flow-Through Architecture Optimizes 155 : š 491 1A5 
PCB Layout 186 ЦЗ TAG 
е High-Drive Outputs (-32-mA I IB. SI 
g puts (-32-тА Ion, GND[|: < омо 
64-тА lo, ) 1в8вЦ 12 — 45[] 1А8 
е Packaged in Plastic 300-mil Shrink 1в9 13 44] 1А9 
Small-Outline Packages and 380-mil смо иа 430 GND 
Fine-Pitch Ceramic Flat Packages Using омо015 421] GND 
25-mil Center-to-Center Spacings opillie 410 2А1 
description | | 2g2l]1:7 40 242 
| смоЦт8 39) GND 
Тһе 'ABT16863 is ап 18-bit noninverting 2p3l]ie зв 2АЗ 
transceiver designed for asynchronous 284 Ц20 37|)|2А4 
communication between data buses. The control 285 Ц21 — 36 2A5 
function implementation minimizes external | Vccl]?2 35| Voc 
timing requirements. — 286 Ц23 341) 2A6 


The 'ABT16863 can be used as two 9-bit 
transceivers or one 18-bit transceiver. It allows 
data transmission from the A bus to the B bus or 
from the B bus to the A bus depending upon the 
logic level at the output-enable (OEAB or OEBA) 
inputs. 


2OEAB Ц 28 29|] 20EBA 








The outputs are in the high-impedance state during power-up and power-down conditions. The outputs remain 
in the high-impedance state while the device is powered down. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16863 is available in ТІ" shrink small-outline package (DL), which provides twice the І/О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16863 is characterized for operation over the full military temperature range of —55°C to 125°C. 
Тһе SN74ABT 16863 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
. (each 9-bit section) | 


INPUTS 
OPERATION 
OEAB OEBA | 


B data to A bus . 
A data to B bus 
Isolation 





Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright € 1993, Texas Instruments Incorporated 
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logic symbolt | ши logic diagram (positive logic) 
| 56 
10EBA = 10EBA —° O 
_ _ 1 
1OEAB = 5 
29 
2бЕВА ` 10EAB ———O 
____ 28 
.20EAB = 
ee 2 | 1А1 1B1 
™ ag LERNEN, с... 191 | 
" NERONE " 
| 52 | 5 
51 | 6 
49 8 | | 
dir ^ GM 87152 To Eight Other Channels 
_ 47 10 | | 
"AT ЕАС "uo m 
44 | 13 
we eee "9 5ш 
әм реа ro ав 20648 
38 19 2А1 281 
2-37 20 | 
36 21 
234 23 
33 24 | 
31 26 
2A8. Ран 288 To Eight Other Channels 
30 27 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Мос .............................. ee RC CEP .. —0.5 Vto 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ..................... ИРЕТИ -0.5 М 07У 
Voltage range applied to any output іп the high state or power-off state, Vo uudd d arate tats —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16863 .................................. 96 mA 

| SN74ABT 16863 i. esee teo ur 9 e Oa eg ae Шан 128 mA 
Input clamp current, lik (Vi - 40g TEES: "eurer —18 mA 
Output clamp current, Ток (Мо < 0) ...... door ANO Ra OPEP eer TOP паник Fo S —50 mA 
Maximum power dissipation at TA = 55°C (in still air) .................... ТТТ puce 1W 
Storage temperature range ......................... UM NUN DAR etia: көсе) —65?C to 150°C 


t Stresses beyond those listed under *absolute maximum ratings" may cause permanent Samade to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


Vcc Supply voltage 
Мн High-level input voltage 


VIL Low-level input voltage 


V| Input voltage 

loH High-level output current 

loL Low-level output current 

At/Av Input transition rise or fall rate Outputs enabled 





TA Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
TA = 25°C SN54ABT16863 | SN74ABT16863 
PARAMETER 
МЫ ТҮРТ МАХ| мно мах | Мы MAX- 
-1.2 
2.5 | 
+1 


б cue. cem C БЕГІН 
он |үс-45% oH =—24mA тт кезнде 
Voo=45V, _loH=—32mA Се ү ү 6] 

one Ж.А 

EN 








TEST CONDITIONS 













Усс š 4.5 V, 





| 2 18 mA 





Veo=45V, lo - 4 mA tS 
Усс<45М 10 = 64 тА osst{ | | | 0.55 


H- 
-. 
e 
o 


t1 
Eu cv WEE 77» Пюи | 





| ll |Усс-55М, Уо-25У -50 -100 -180 -180 | -50 -180 | mA | 







Outputs high 


: Vcc = 5.5 V, 
| lo =0, | AorB 
cc VI = Vcc or ports 

GND 
Voc = 5.5 V, 
One input at 
3.4 V, 





Outputs disabled 


Voc=55V, _ ботове | | | 
Vi = Voc or GND A or por о 







inputs Outputs disabled 
Other inputs at 


T All typical values are at Vcc = 5 V. 


+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ The parameters lozH and loz include the input leakage current. 

Т Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 


5 


A 
A 
БЕКІ 





m 
bee Б: 
GENE ЕС 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) | 


FROM то SN54ABT16863 | SN74ABT16863 | 
| Ta = 25°C I 
PARAMETER (INPUT) | (OUTPUT) A | UNIT 
те: 
tPHL 1 


4.5 








. PRODUCT PREVIEW information concerns producis in the formative or 
design phase of development. Characteristic data and other. 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 





LOAD CIRCUIT FOR OUTPUTS 
== tw —— 
| 
| | 3V 
Input 15у 1.5V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input ТЕ зу 
(вее Мо!е В) | | oy 
| | 
ин 704 —5 я э- ірні. 
| | ——— Мон 
Output | 1.5V | 1.5V 
| | VOL 
tPHL --» 4 Мат tPLH 
E | Уон 
Output 1.5V 1.5 V 
——— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. Cy includes probe and jig capacitance. 


tPLH/tPHL 
tPLZ/tpzL 
tPHZ/tPZH 





3V 
Timing Input 
0У 
3V 
Data Input 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
Output 15V 
Control | | оу 
tPZL Ви. v | | 
ӨМІРІ | | е: a y 3.5 V 
Waveform 1 d 1.5 V | | 
61 ай7У | | VoL * 0.3 V VoL 
(see Note C) t 
T E X. РН2 0} M- 
Output | 4 а Усан 
Waveform 2 15V Мон - 0.3 V 
S1 at Open 5 
(see Note С) add 
| VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


B. Allinput pulses are supplied by generators having the following characteristics: PRR x 10 MHz, Zo = 50 О, tr < 2.5 ns, tf < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS082A — D3801, FEBRUARY 1991 - REVISED OCTOBER 1992 





е Members of the Texas Instruments SN54ABT16952...WD PACKAGE | 
Widebus™ Family | 5М74АВТ16952... DGG OR DL PACKAGE 
(TOP VIEW) 


e State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation ` 










1ОЕАВ Ц 1 5611 1OEBA 


е Latch-Up Performance Exceeds 500 mA 1CLKAB [12 551] 1CLKBA 
Per JEDEC Standard JESD-17 1CLKENAB [1 з 541] 1СІКЕМВА 

е Typical Уо p (Output Ground Bounce) GND Ца 53 GND 
«1VatVcc = 5 V, TA = 25°C 1A1 Ц5 52 1B1 

е Distributed Усс and GND Pin Configuration 1A2U6 5182 
Minimizes High-Speed Switching Noise УссЦ? 50H Усс 

е Flow-Through Architecture Optimizes 1АЗЧ8в = 49] 183 
PCB Layout | 1А4 | 9 ш: 1В4 

е High-Drive Outputs (-32-тА Іон, ae i » P; E 
64-mA Io) — 1А6 012 451] 186 

е Packaged іп Plastic 300-mil Shrink 1А7 Паз 4401187 
Small-Outline and Thin Shrink | АВ 14 лз 188 
Small-Outline Packages and 380-mil әді 15 421 251 


Fine-Pitch Ceramic Flat Packages Using 


2A2l1|16 41|] 2B2 
25-mil Center-to-Center Spacings 


2A3 Ц 17 401 2B3 
GND Цв 39|] GND 


description | |. 244 Ц19 381 284 
The 'ABT16952 is a 16-bit registered transceiver | 2А5Ц20 з7)||2В5 
that contains two sets of D-type flip-flops for 2А6 Ц21 X 3611286 
temporary storage of data flowing in either Voc U 22 351 Voc 
direction. The ABT 16952 сап be used as two 8-bit 2A7 23 34|] 2B7 
transceivers or one 16-bit transceiver. Data on the | | 2А8Ц24 | 331 2B8 
А ог В bus is stored in Ше registers on Ше смоЦ25 3°2:l GND 
low-to-high transition of the clock (CLKAB or ӘСІКЕМАВ Ц26 31|І 2CLKENBA | 
CLKBA) input provided that the clock-enable 2CLKAB|}27 3011 2CLKBA 
(CLKENAB ог CLKENBA) input is low. Taking the 2OEAB 29|| 20EBA 





output-enable (OEAB or OEBA) input low 
accesses the data on either port. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT16952 is packaged in Тре shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16952 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT16952 is characterized for operation from —40?C to 85?C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright 1992, Texas Instruments Incorporated 
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. SCBS082A — D3801, FEBRUARY 1991 — REVISED OCTOBER 1992 


FUNCTION TABLET 


| INPUTS, OUTPUT 
CLKENAB CLKAB OEAB A B 





T A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA, CLKBA, and OEBA. 

t Level of B before the indicated steady- -state input 
conditions were established. 
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logic symbolt 


10EBA 


1CLKENBA 
1CLKBA 
| 10EAB 
1CLKENAB 
1CLKAB 


2ОЕВА 
2CLKENBA 
2CLKBA 
20EAB 


2CLKENAB 
2CLKAB 


1A1 


1A2 
1A3 
1A4 
1A5 
1A6 
1A7 
1A8 
2A1 


2A2 
2A3 
2A4 
2A5 
2A6 
2A7 
2A8 


56 
54 
55 


10 
12 
13 


14 


15 


16 
17 
19 
20 
21 


23 


24 


SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 


WITH 3-STATE OUTPUTS 


SCBS082A — D3801, FEBRUARY 1991 - REVISED OCTOBER 1992 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


52 


51 
49 
48 
47 
45 
44 
43 
42 


41 
240 


38 
37 
36 
34 
33 


1В1 


1В2 
183 
184 
185 
186 
187 
188 
2B1 


2B2 
2B3 
2B4 
2B5 
2B6 
2B7 
2B8 
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„ 6М54АВТ16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


5СВ5082А- 03801, FEBRUARY 1991 — REVISED OCTOBER 1992 


logic diagram (positive logic) · 


— РЬ 54 
1CLKENAB -3 = | | <b 1CLKENBA 
1CLKAB ~2 > е 52” | <| | 55 1С1КВА 
10EBA -56 > | 401 die 1 16EAB 


— s EN qu RS -------------4+------ 
Г 1 08 | " 
Channels 

КЕ. 

ТА 1B1 
| a | | 
| | 
| | 
| | 
тылдан u= =I ымы s -- - - 





To Seven Other Channels 


2222222 26 | С gm 
2CLKENAB a> | <b „2 СГКЕМВА 


2CLKAB 27 2 | | | A 30 2CLKBA 
20EBA 22— B CD 28 ОЕАВ 


oes es ae а түт pot eee ge ig ее ро eg PAR Т ee ig vv, | 

1 of 8 ; 
N Channels E: 

E: 2 ві 

| i ! 
| | 
| | 
| | 
c == rhtDÚ v ys a. —— a — J 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t ` 


Supply voltage range, VCC ........................... е heb ieee Pas dus Г -0.5 Vto7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ....................... ........... -0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo T ER —0.5 V to 5.5 V 
Current into any output in the low state, Іо: SNB54ABT16952 .............................. 2... 96 тА 
SN74ABT1 6952. ӨТТІ ТОИ БЫС 128 тА 

Input Сатр Current. О О) ед ыы орі Ы ЬЬ au ЬЬ KDE RE бара | -18 mA 
Output clamp current, lox (Мо < 0) ......... aka nan Cana aaa san ETE КГК КГК ОСО —50 mA 
Maximum power dissipation а! TA = 55°C (in still air): DGG package........ РЕТТЕ Е ener 1W 
| DL package .................... ione тате 1W 
Storage temperature range ........ "-———— —— P—— ГГ Qa _65°С to 150°C 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not | 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 









Voc Supply voltage 
VIH High-level input voltage 
VIL Low-level input voltage 
VI Input voltage 
ОН High-level output current 
IOL Low-level output current 
At/Av Input transition rise or fall rate . 
TA Operating free-air temperature 
NOTE 2: Unused or floating pins (input or /О) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 
V 


TA = 25°C SN54ABT16952 | SN74ABT16952 
` TEST CONDITIONS 


усс-454 lgu--3m — | 28 — [| z z — 
opcra 
Due ЕЕН 






Voc = 4.5 V, ОН == 24тА  - 








V Усс-45У — loLc48mA с 
ща Vec=45V, — 101-64 тА 0.55} 


ж Белек 


Voc = 5.5 V, 









+ 

5 

5 

3 
0. 


3 
Vcc = 4.5 V, ІОН = — 32 тА 24 
0 


Уо-2.5У -50 -100 -200| -50 -200 | -50 -200 


mA 


d | 






Aor [Outputs tow 
ports 







Voc = 5.5 V, One input at 3.4 V, 


Other inputs at Vcc or GND | 


T All typical values are at Voc = 5 V. | | 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š The parameters Іо?н апа lozL include the input leakage current. 

Tl Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Мсс or GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) | 
Vcc = 5 V, | | 
SN54ABT16952 | 5М74АВТ16952 ` 
tw? Pulse duration, CLKAB ог CLKBA high or low | 


С| КЕМВА 






















tsu Setup time, before CLKABT or CLKBAT 


[дов 


 ГССКЕМАВ or 
CLKENBA 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) | | 


| Усс-5У SN54ABT16952 | SN74ABT16952 
PARAMETER Ta = 25°C ' | UNIT 


TO 
(OUTPUT) | 
1. 
1 


Hold time, after CLKABT ог CLKBAT 





' T This parameter is specified by design but not tested. 







FROM 
(INPUT) 








жє ` CLK AorB ` T re т 
Ран AGB | 25 3.8 
| 2.8 5.1 





РУМ ZA ai РР ТАҒАНҒА ЛЕНТА: Lafa uaa ада сл 1 1 
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PARAMETER MEASUREMENT INFORMATION 






о 7V 
оо 
From Output E | . 
Under Test GND 
чие tPLH/tPHL 
L= tPLZ/tPzL 
(see Note A) tpHZ/lpzH 
LOAD CIRCUIT FOR OUTPUTS 
3V 
Timing Input 
оу 
«иа 
| 
| | d 3V 
Input 1.5 М 1.5У Data Input - 
OV оу 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
ЗҮ I | 3V 
1.5V 1.5V 1.5 V 
(see Note B) | | оу Control - | ov 
| | Pie ton | PZL > | 
1 1 
- р PRE | Еа Output щета, “- 
| | ------ Мон ТЕЛЕ am | || 3.5 V 
1.5 V averorm 1.5 V 
Output | 1.5V | Ç ста ту E | VoL +0.3 V VoL 
| | | OL (see Note C) | | "ABMS >» РИ | 
tPHL ——39 ES | tPLH Ран» 4 | 


Output 


| V сан 
| | | OH Waveform 2 | Мон - 0. зу VOH 
Output 1.5V 1.5 V S1 at Open 1.5 V Т 
| | = 0 


s МОЕ (see Note C) 


VOLTAGE WAVEFORMS I VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS | LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. Сү includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


9 OD 
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АВТЕ/ ЕТ: Widebus™ 


 „впаерим uxaiav N 


ABTE/ETL Widebus™ 


Features 


Supports the VME64 ETL specification 


Reduced, TTL-compatible, input threshold 


range 
JEDEC standard 48-/56-pin SSOP 
package 


New ЕД) standard Shrink Widebus тм 
TSSOP package 


Flow-through package pinout organizes all 
inputs on one side and all outputs on the 
other side | 


Distributed Усс and GND pinouts 


High-drive outputs (он = —60 mA, 


lo = 90 mA) 


25-0 series-damping resistor on В port 


Benefits 


Improved propagation delay versus 
number of outputs switching. Superior 
pin-to-pin output skew; 15-20% faster 
speed 


30% board space improvement over 
SSOP Widebus™ package; meets 1.1-mm 
height requirements for memory card and 
other thin applications 


Міпітігесі mutual coupling and 2:1 
|/O-to-GND rates result іп < 0.8-V 


simultaneous switching noise typically 


SN74ABTE16245 
16-ВІТ INCIDENT-WAVE SWITCHING BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


JULY 1993 







Supports the VME64 ETL Specification DGG OR DL PACKAGE 
(TOP VIEW) 


е Reduced, TTL-Compatible, Input Threshold 
Range 

е High-Drive Outputs (он = -60 mA, 
Го: = 90 mA) Support 25-0 Incident-Wave 
Switching 

е VccBIAS Pin Minimizes Signal Distortion 
During Live Insertion 

е Internal Pullup Resistor on OE Keeps 
Outputs in High-Impedance State During 
Power Up or Power Down 

e Members of the Texas Instruments 
Widebus ™ Family 

ө State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е 25-0 Series-Dampening Resistor on B Port 

е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages 





description 


The SN74ABTE16245 is a 16-bit (dual-octal) 
noninverting 3-state transceiver designed for 
synchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 


PRODUCT PREVIEW 


This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 


The B port has a 25-0 series output resistor to reduce ringing. Active bus-hold inputs are also found on the B port 
to hold unused or floating inputs at a valid logic level. : 


The A port provides for the precharging of the outputs ма VccBIAS, which establishes a voltage between 1.3 V 
апа 1.7 V when Усс is not connected. 


Тһе SN74ABTE16245 is available іп ТГ shrink small-outline package (DL), which provides twice the /О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN74ABTE16245 is characterized for operation from —40°C to 85°C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


PRODUCT PREVIEW information concerns products in the formative or К | | Copyright © 1993, Texas Instruments Incorporated 


INSTRUMENTS 


POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 4-3 


— ізпаона 


 SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


JULY 1993 





FUNCTION TABLE 
(each 8-bit section) 


INPUTS 
OE pm | OPERATION 


B data to A bus 
A data to B bus 
Isolation 











2DIR 





xp. 
M: 
Mw: 





To Seven Other Channels To Seven Other Channels 


absolute maximum ratings over operatig free-air temperature range (unless otherwise noted)t 


Supply voltage range; NOG уота не К ГГ Г Г Т О -0.5 Vto 7 V 
Input voltage range, Vi (except I/O ports) (see Note 1) ........................ AUN ENS —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off Slate; МО ыы eeu азан —0.5Vto7V ` 
Current into any output in the low бізіе,іо........................................ изгори ... 128 тА 
Input clamp current, lc (V< 0) .................... ЛА ЕТ даа е ТУЧИ -18 mA 
Output clamp current, Ток (Мо 0) н ооо керк аккан etd ahaa eons nes -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package моланы Ока aac wade а 0.8 W 

| DE package оока неа нир 0.85 W 
Storage temperature range ........ ЖЕТУ” prr О ТГ —65?C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


Vcc Supply voltage 


I | | Except control pins 1.6 
Мн High-level input voltage 
Control pins 2 
1 
-3 


‚ Except control pins 
VIL Low-level input voltage 


Control pins 


VI Input voltage 0 Vcc v | 


іон High-level output current 


OL Lowlevel output current Bs. — . -] 


loL Low-level output current A bus mA 
At/Av Input transition rise or fall rate Outputs enabled 


TA Operating free-air temperature . 


NOTE 2: Unused or floating pins (input or A-bus I/O) must be held high ог low. 
T Current duty cycle < 50%, f > 1 kHz 


4 
12 
2 
10 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 




































PARAMETER | | x TEST CONDITIONS | MN мах | UNIT 
| МСС = 5.25 М ІОН = – 100 HA Е Усс-1 
Voc = 4.75 V | : 
VOH | | | V 
Он = — 1mA 
A port Мсс<4.75М lou2-32mA 0 024 | 
Шон--ботА | ШЕН ы 
B port Voc = 4.75 V Вий: 
VOL = V 
A port Voc = 4.75 V | = 
| 101. = 90 тА 091 
| та eer |м-087 | MAC CENE wi 
я Ө п= 0 | | 
Voc = 5.25 V с МяУссогамо =] jA 
: = 9. j = or 
iis E osi | am 
lozHŤ Voc =5.25V, Г J ofa 
SE Terrie mas L oo nu 
la — [осто СОВА o IOO sv Т) 
Voc = 825 V, Outputsiow Td п 
ІСС A or B ports VI = Vcc or GND Outputs low ША 
: Outputs disabled 1 














T All typical values are at Vcc = 5 V, TA = 25°C. 
+ The parameters lozH апа 1021 include the input leakage current. 


live insertion specifications over recommended operating free-air temperature range 
TEST CONDITIONS MIN TYP МАХ | UNIT 











Vcc = 0 to 4.75 V, С VccBIAS = 4.75 V to 5.25 V, || 500| 

СС (VccBIAS) : НА 
Voc = 4.75 V to 5.25 V, VCCBIAS = 4.75 V to 5.25 V, o | | | 2| 

No — — — место VocBIAS=475V ” 137715 17 












VccBIAS = 4.75 V | | 
Ароп uA 
Vcc = 0, Vo=3V, | VCCBIAS = 4.75 V | 20 100 
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extended output characteristics over recommended temperature and supply operating ranges 
(see Figures 1 and 2) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS LOAD ММ TYP МАХ) UNIT 
yt 









| [^ | 8 | Vcoc=Cosa, | ooo o o 25 
я + А Vcc = Constant, Zo = 50, 25, or 12.5 Q, 4 
sk(load) Temperature = Constant | Rx = 55.6, 26.3, or 12.8 Q 
ПА [| s [sesama] ———— IL 3 — — - 






T tsk(pr) + tsk(load) < 6 ns 


1A2 | 
| | | 
—— ee <->» trina 


| ІРНІЗ | | 


Output skew, tsk(pr), is calculated as the greater of the difference between the fastest and slowest of tP| H and tPHL (e.g., tPLHn, n = 1 to 16; and 
tPHLn, П = 1 to 16), with any combination of the inputs switching coincidently. | 


Figure 1. Voltage Waveforms for Extended Characteristics 
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PARAMETER MEASUREMENT INFORMATION 
о TV 


52 O Open 





3.65 М 
5000 tPLH/tpHL (A port) 
tPLH/tpHL (B port) ` 
tPLZ/tPzL | 
ue 940 tpHz/tpzH 
From Output Х 
Under Test Уу 
Сі = 50 pF 2 nF | 
(зее Мо!е А) | ыды, a | | 
EE E = | Ошрш 
Control 
Т Ry = 12.8, 26.3, 55.6 Ф. (low-level 
enabling) 
LOAD CIRCUIT FOR OUTPUTS 
See sa Oa ee Output 
Input ' 3V | 
(вее Мое В) 1.5V 15V ,  Waweform 1 
| 0v S2 at 7 V 
| | | x (see Note C) 
tPLH —— | | єс x 
| | tPHL Output 
| ------ Мон Waveform 2 
| te 
| | . VoL see No 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. [ 
B. А input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, {< 2.5 ns. . 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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Supports the VME64 ETL Specification 

е Reduced, TTL-Compatible, Input Threshold 
Range 

е High-Drive Outputs (он = —60 mA, 
Го: = 90 mA) Support 25-0 Incident-Wave 
Switching 

е VccBIAS Pin Minimizes Signal Distortion 
During Live Insertion 

е Internal Pullup Resistor on OE Keeps 
Outputs in High-Impedance State During 
Power Up or Power Down 

е Members of the Texas Instruments 
Widebus '" Family 

€ State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е 25-Q Series-Dampening Resistor on B Port 

e Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors | 

е Packaged in Plastic 300-mil Shrink 

Small-Outline and Thin Shrink 

Small-Outline Packages 


description 


The SN74ABTE16246 is an 11-bit noninverting 
transceiver designed for synchronous two-way 
communication between buses. 


SN74ABTE16246 


DGG OR DL PACKAGE 
(TOP VIEW) 





110EA l] 1 48| VccBIAS 
11DIR Ц2 471) 11A 
1вЦз X 461] 10DIR 
GND ll 4 45|] GND 
10B Ц5 441] 10A 
9B ll 6 431] 9A 
Voc 17 42|| Усс 
вв 8 411] 9DIR 
8BO [| 9 40 8А. 
GND Ц 10 39|] GND 
7воЦ 11 38|] 7A 
6BI 12 37 |] 7BI 
ӨВОЦ13 36|] 6А 
5БВОЦ 14 35 БА 
GND Ц 15 341] GND 
4BO Ц 16 331 5BI 
4ВІЦ 17 321] 4А 
Voc | 18 311 Vcc 
3BO Ц 19 ЗО ЗА 
ов 20 291] 3BI 
GND Ц 21 281] GND 
2BO Ц 22 27 |1 2A 


268 1A 
25 | OE 
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This device consists of open-collector and 3-state outputs. It allows data transmission from the A bus to the B 


bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) input. The 


output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. When OE 


is low, the device is active. 


The B port has a 25-0 series output resistor to reduce ringing. Active bus-hold ща. are also found on the В 


port to hold unused or floating inputs at a valid logic level. 


The A port provides for the precharging of the outputs via VccBIAS, which establishes a voltage between 1.3 V 
and 1.7 V when Усс is not connected. 


The SN74ABTE16246 is available in TI's shrink small-outline package (DL), which provides twice the /О pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Тһе SN74ABTE 16246 is characterized for operation from —40°C to 85°C. 
FUNCTION TABLE 


INPUTS | 
OE pm | OPERATION 


A data to B bus 
B data to A bus 
Isolation . 





Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
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logic diagram (positive logic) 


ОПОЕА — е. 


11DIR 


11B 


10DIR 
10B 


9DIR 
9B 


|. 4-10 


о IN 


A 
жай 


hl. 
TO = 
Rd 
е. 
| a el В 
көкей 


To Seven Other Channels 
2A—8A апа 2В-8В 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range; VEG хоз созам екн yas ee ashe dene RO NU Ы OO DU —0.5 Vto 7 V 
Input voltage range, Vi (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............... —0.5Vto7V 
Current into any output in the low state, lg .. 6... cee ene eee eens .. 128 mA 
Input clamp current, ик (Vj < 0) ................. ————— fare КУГ ЛУТ УТ -18 mA 
Output clamp: current, lok (Ve < 0): «dta b teat кишенин аш жа swat dette ae epu nr edid en —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 

DE раскаце: s teer x erre oh азада: 0.85 W 
Storage temperature range ................................... "rm —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Voc Supply voltage 4.7 5 
. l i Except control pins | 
VIH High-level input voltage | 
Е | Control pins 
І Except control pins | 
Low-level input voltage 
Control pins 
7 Input voltage | 0 Vcc V 
OH High-level output voltage ТА-ВА |^ 5.25 
OL ` Low-level output current |Bbs sd 


Іон High-level output current - 


IOL Low-level output current | 


At/Av Input transition rise or fall rate Outputs enabled 


ТА Operating free-air temperature - 8 


m 


E [5 
о 


VIL 


= 
ш 
1.4 > 
LLI 
СС 
а. 
w 
O 
==) 
Q 
О 
rc 
а. 


о 
> 
= 
> 


| 
© o 
о e 
+ + 


64 
1 


0 
5 





NOTE 2: Unused or floating pins (input or A-bus I/O) must be held high or low. 
+ Current duty cycle < 50%, f > 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


L marem [eon — — — — — [ wm — wax [wr | 
RC 72:738088 4.75 V, Ц<-18 mA -12| v 
E EE veo 
„кеке а 
| 
A por roae Сш ху ооу —— — — 


loL = 1 mA 
B port Voc = 4.75 V 
loL = 12 mA 


loL = 64 mA 
A port Voc = 4.75 V 

loL = 90 mA 
1А-8А CC = 4.75 У, . Мон = 5.25 V 


| B port V 4. 75N ace 
о 
I(hold) p CC = Vie Соу 100 


Vcc 825 V. Vi = Voc or GND 
| "REUNIR Voc = 0, УСОВ = 0 ViorVo «4. 5V +100 


ds 
=2.5 V or 0.5 V 
T ПС 2.5 V or 0.5 V 
Per IEEE 1194.0-1991 


T All typical values are at Voc = 5 V, TA = 25°С. 
Í The parameters lozH and lozL include the input leakage current. 


































live insertion specifications over recommended operating free-air temperature a 


PARAMETER ГИ TEST CONDITIONS MIN ‚МАХ | UNIT 


Vcc = 0 to 4.75 V, VccBIAS = 4.75 V to 5.25 V, `! = 0 
loc (УССВ! AS) CC CC O(DC 







Vcc = 4.75 V to 5.25 V, VCCBIAS = 4.75 V to 5.25 V, _ lO ос) = 0 


Voc = 0, VCCBIAS = 4.75 V 


Vcc = 0, Vo = 0, VccBIAS = 4.75 V | or -100 
Voc = 0, МО = 3 V, VCCBIAS = 4.75 V P 


= 
оз 
-. 
ч 


< 
ІШ. 
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|  SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVER 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 


JULY 1993 





extended output characteristics over recommended temperature and supply operating ranges 
(see Figures 1 and 2) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS TYP МАХ | UNIT 
i + Vcc = Constant, 
Sk(pr) ATA = 20°C Zo = 50 Q, Rx = 55.6 Q 


Time between 1 V and2V | Z9 = 250, Rx 226.30 
Rise or fali time 10%-90% | | 


А ee МК 
| B [| ^ | 
t t A Vcc = Constant, Zo = 50, 25, or 12.5 Q, 
sk(load) Temperature = Constant | Ry = 55.6, 26.3, or 12.8 Q 
в | A | 
А рова = 


T tsk(pr) + tsk(load) < 6 ns 


Output skew, tsk(pr) is calculated as the greater of the difference between the fastest and slowest of tpj H and tpi (е.9., tPLHn, n = 1 to 16; and 
tPHLn, П = 1 to 16), with any combination of the inputs switching coincidently. 


Figure 1. Voltage Waveforms for Extended Characteristics 
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PRODUCT PREVIEW 


малана іопаона 


SN74ABTE1 6246 


11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVER 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 


















JULY 1993 
PARAMETER MEASUREMENT INFORMATION | 
о ГАД 
52, 
= Open tPLH/tpHL (A port) 
tPLH/tpHL (B port) 
| 3.65 V tPLZ/tPZL 
5000 tpHz/tPZH 
| + 940 
| Ах 
From Output tPHL (see Note E) 
Q——AAN 
Шы ыы x tPLH (see Note F) 
CL = 50 pF 2 nF 
(see Note A) | 3009 | 
= = | = Output 
Control 
T Ry = 12.8, 26.3, 55.6 О (low-level 
enabling) 
LOAD CIRCUIT FOR OUTPUTS 
зы aie Sore орат Output 
Input зу 
(see Note В) 1.5 V 1.5 V Waveform i 
| | (see Note С). 
ТРЪН —14——9 | C > | 
207 | | tPHL Output 
na | ------ Мон Waveform 2 
Output | 1.5V 15V ` ed Ороп 
t 
VoL (see Note C) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
NOTES: A. C, includes probe and jig capacitance. 
В. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, iu: < 22. 5 ns, tr < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Wavelorm 2 is for an output with internal conditions such that the output is high except when disabled byt the output control. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpHL is measured at 1.5 V. 
. F. ірін is measured at Vol + 0.3 V. | 
Figure 2. Load Circuit and Voltage Waveforms 
1 
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ABT Widebus+™ 


Features 


32- and 36-bit bus interface 


EIAJ standard 80-, 100-, and 120-pin 
shrink quad flat packages (SQFPs) 


Enhanced UBT™ architectures that 


. include global controls and parity generate . 


and check 


Multiport universal bus exchanger (UBE™) 


architectures 


Symmetrical flowthrough pinouts with 
controls at the poles | 


Bit partitioning 


Distributed pinout with 12 GND pins and 
4 Усс pins 


Bus-hold circuitry 


Power-on-demand active feedback circuit 


ТІ has established an alternate source 


Benefits 


Single-chip implementation for highest 
level of logic integration 


35% less board space than ETT 
PQFPs; over 50% less board space than 
four octal SOIC equivalents 


Special features for use in 
high-performance RISC/CISC/X86 
microprocessor systems 


Multiplexing and memory interleaving 
capability for interbus communication 


Ease of board layout; provides compatible 
top-side or bottom-side mount 


Global, x 18-, or x 9-bit capability for 
flexible partitioning 


3:1 signal-to-GND ratio minimizes 
simultaneous switching noise and mutual 


. coupling effects 


Reduces component count by eliminating 


need for external pullup or pulldown - 


resistors on I/O pins configured as inputs 


left unused or floating 


Reduces enabled static power 
consumption (Іссі) by over 50% 


Standardization that comes from a 
common product approach 






SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 – REVISED OCTOBER 1992 


е Members of the Texas Instruments е Typical Мо р (Output Ground Bounce) 
Widebus+™ Family < 0.8 V at Vcc = 5 V, Ta = 25°C 

е State-of-the-Art ЕРІС-ПВ ™ BiCMOS Design е Distributed Vcc and GND Pin Configuration 
Significantly Reduces Power Dissipation Minimizes High-Speed Switching Noise 

е ESD Protection Exceeds 2000 V ө High-Drive Outputs (-32-тА он; 
Per MIL-STD-883C, Method 3015; Exceeds 64-mA lo, ) 
200 V Using Machine Model e Bus-Hold Inputs Eliminate the Need for 
(C = 200 pF, R = 0) External Pullup Resistors 

е Latch-Up Performance Exceeds 500 mA е Packaged in 100-Pin Plastic Shrink Quad 
Per JEDEC Standard JESD-17 Flat Packages (SQFP) With 14 x 14-mm 


Package Body Using 0.5-mm Lead Pitch 


SN74ABT32245 .. . PZ PACKAGE 
(TOP VIEW) 


[11A8 
[]1A7 


с С Сц uj © o а 
(Q — 10 «t OQ — Salt oL — 5 — мо s= i0 Qo n0 
2 2 z z 
2222995 200. 8652588282808 
ЕЕРЕЕ Е А Рен Зная Ве ЧЕ ЕАС] 


189 
281 
GND 
2B2 
2B3 
284 
285 
GND 
2B6 
2B7 
2B8 
2B9 
Vcc 
3B1 
3B2 
3B3 
3B4 
GND 
3B5 
3B6 
3B7 
3B8 
GND 
3B9 
4B1 


OnN Фф ол — G) IN — 





GND 
4B4 
4B3 
4B2 


m 
LU cc с) ROR © lO 
Оа2%%%9% 
description 

The 'ABT32245 is a 36-bit (quad 9-bit) noninverting 3-state transceiver designed for synchronous two-way 


communication between data buses. The control function implementation minimizes external timing 
requirements. 


Widebus+ and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or š Copyright @ 1992, Texas Instruments Incorporated 
design phase of development. Characteristic data and other I 

specifications are design goals. Texas Instruments reserves the right to | 

change or discontinue these products without notice. I EXAS 
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SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 


description (continued) 


This device can be used as four 9-bit transceivers, two18-bit transceivers, or one 36-bit transceiver. It allows 
data transmission from the A bus to the B bus or from the B bus to the A bus depending upon the logic level 
at the direction-control (DIR) inputs. The output-enable (OE) inputs can be used to disable the device so that 
the buses are effectively isolated. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup | 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 
The SN54ABT32245 is characterized for operation over the full military temperature range of —55?C to (5542 
Тһе SN74ABT32245 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 9-bit section) 


INPUTS AP 


B data to A bus 
A data to B bus 





Isolation 
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SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 


logic diagram (positive logic) 


1DIR 3DIR 










10E 3OE 
One of Nine | pi One of Nine 1 
Channels | Channels | 
1А1 3A1 | | 
| 
| 62 
181 | 3B1 
| 
жымы a -l 
To Eight Other Channels 
* 2DIR 4DIR 
20E 40E 
One of Nine | One of Nine E 
Channels Channels 
2А1 4А1 
- 2B1 4B1 





To Eight Other Channels 4 To Eight Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ............................... балада ада adii Ui E -0.5 Vto7 V 
Input voltage range, V (except I/O ports) (see Note 1) ..... ааа Л УУ ОСО —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Io: SN54ABT32245 ............. ere (E 96 mA 

| SN74ABT32245 ..................... —— ТЕЕ 128 mA 
Input clamp current, lc (Vj < 0) ..... dodi pedet dan fibt picti tute ate enti е при -18 mA 
Output clamp current, ок (Мо € 0) csse erre ERR а кукла T E Ғата X Ex EYE aes —50 mA 
Maximum power dissipation at TA = 55°C (instill ай) ........................................ 1.2W 
Storage temperature range ...................................2................... —65?C to 150°С 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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малына 1опоона 


Пон Voc = 5.5 V Мо = 2.7 V 


i Е ; 
[Co | Aor B ports МО = 2.5 М ого.5 У - | 


SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS. 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 





recommended operating conditions | 


С Supply voltage 


° | 
W _Lowdevelinputvotage ов 
| 

а 









| 






5 
С 


3 
В рК 






At/Av ` Input transition rise or fall rate | | 


| 
d 
> 






с 


4.5 
2 
0 у 
-40 


3 
6 
1 
8 





B 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


SN54ABT32245 SN74ABT32245 
PARAMETER TEST CONDITIONS UNIT 
MIN TYPT MAX 


Voc = 4.5 V, |--18 mA 


2 
| VOH | V 
FOE аа 








- 
N 






Vcc=4.5V, _ loH=-32mA | | 
Voc =4.5V IOL = 48 mA 0.55 0.55 






w Decus OLET 
- 5.5 V, - or 
= Е 


mE Усс-45М,  VI=0.8 V 
li(hold) | A or B ports Vec = 45V, ургун 














-+ 
e 
eo 
= 
> 


l 
e 
= 
B 


5 


= 50 


mA | 


lo$ — —  — —[Vec-ssw моа CS 


Voc < 5.5 V, О = 0, | 
VI = Усс ог GND 


= 
d 


50 -100 -180 






| I 









| Outputs disabled 





Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at Vcc or GND 


Control inputs | Vj = 2.5 V or 0.5 V 





T All typical values are at Vcc = 5 V, TA = 25°C. 
+ The parameters lozH and од. include the input leakage current. | 
§ Not more than опе output should be tested at a time, and the duration of the test should not exceed one second. 


. This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Vcc ог GND. 
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SN54ABT32316, SN74ABT3231 6 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


JUNE 1992 - REVISED MAY 1993 





е Members of the Texas Instruments е Typical Уо p (Output Ground Bounce) 
Widebus +™ Family < 0.8 V at Vcc = 5 V, Ta = 25°C 
ө State-of-the-Art ЕР/С-ПВ ™ BiCMOS Design е Distributed Vcc and GND Pin Configuration 
Significantly Reduces Power Dissipation Minimizes High-Speed Switching Noise 
e UBE™ (Universal Bus Exchanger) е High-Drive Outputs (-32-тА lon, 
Combines D-Type Latches and D-Type 64-mA lg, ) 
Flip-Flops for Operation in Transparent, е Bus-Hold on Data Inputs Eliminates the 
е ESD Protection Exceeds 2000 V Resistors 
Per MIL-STD-883C, Method 3015 e Packaged in 80-Pin Plastic Shrink Quad 
€ Latch-Up Performance Exceeds 500 mA Flat Packages (SQFP) With 12 x 12-mm 
Per JEDEC Standard JESD-17 Package Body Using 0.5-mm Lead Pitch 
SN74ABT32316 ... PN PACKAGE 
(TOP VIEW) 
O | 
< o olf a a 
ФОдо Ñ I< O © 0 *r со GQ - © 
HERBY alge а вовоба Боа 
= иш АМДЫ п п БИИ ИШ ЕШ 


А 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 





NC — No internal connection 


Widebus+, EPIC-IIB, and UBE are trademarks of Texas Instruments оре . 


DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 


parameters. | | | INSTRUM ENTS 
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SN54ABT3231 6, SN74ABT3231 6 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


JUNE 1992 - REVISED MAY 1993 ` 


description 


The 'ABT32316 consists of three 16-bit registered input/output (I/O) ports. These registers combine D-type 
latches and flip-flops to allow data flow in transparent, latch, and clock modes. Data from one input port can be 
exchanged to one or more of the other ports. Because of the universal storage element, multiple combinations 
of real-time and stored data can be exchanged among the three ports. 


Data flow in each direction is controlled by the output-enable (OEA, OEB, and OEC), select- gontrol (SELA, 
SELB, and SELCO), latch-enable (LEA, LEB, and LEC), and clock (CLKA, CLKB, апа СЕКС) inputs. Тһе A data 
register operates in the transparent mode when LEA is high. When LEA is low, data is latched if CLKA is held 
at a high or low logic level. If LEA and clock-enable А (CLKENA) are low, data is stored on the low-to-high 
transition of CLKA. Output data selection is accomplished by the select-control pins. All three ports have 
active-low output enables, so when the output-enable input is low, the outputs are active; when the 
output-enable input is high, the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup ` 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN54ABT32316 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT32316 is characterized for operation from —40°C to 85°C. 
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8М54АВТ32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


STORAGE FUNCTION TABLET 


INPUTS 
OUTPUT 









CLKENA С КА LEA A 


T A-port register shown. B and C ports are similar but 








use CLKENB, CLKENC, CLKB, CLKC, LEB, and 
LEC. 

+ Output level before the indicated steady-state input 
conditions were established. 


Function Tables 
A-PORT OUTPUT 


INPUTS 


| ОЕА SELA | SELA 


Output of C register 





Output of B register 


B-PORT OUTPUT 


INPUTS UT | 


OEB | OEB SELB | 
ra 

Output of A register 
Output of C register 













Output of B register 
Output of A register 
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5М54АВТЗ 2316, SN74ABT32316 


16-ВП TRI- РОВТ UNIVERSAL BUS EXCHANGERS - 


JUNE 1992 — REVISED MAY 1993 


logic diagram (positive logic) 





5-100 0 


OEC 


SELC 


CLKC 


. CLKENC 


LEC 


C1: 


OEB 
SELB 


CLKB 


CLKENB 


LEB 


B1 


OEA 
SELA 


СІКА: 
СІ.КЕМА — 
LEA — 


Al 


76 
74 
73 
75 


52 


32 


80 


IV 
V | 
Б 
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SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


JUNE 1992 — REVISED MAY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ................................. ee TENES -0.5Ую7У 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT32316 ......... квант wane елд йа D 96 mA 

SN74ABT32916 „о оона аон 128 тА 
input-clamp-eurrenty (М О) онт E Eur RAE em о аа e а kaq ata ОЯ -18 тА 
Output clamp current, lox (Мо < 0) .......................... — УК НО О СУ ОО ССТТ -50 mA 
Maximum power dissipation at TA = 55°C (іп still air) ......................................... 1.1 W 
Storage temperature range ....... еше ыы б ГКК ОЛО ГОУ T oath ds —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to.the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Vcc Supply voltage 


VIH High-level input voltage ; 





SN74ABT32316 











VIL Low-level input voltage 






V| Input voltage 





OH High-level output current 






IOL Low-level output current 


At/Av: input transition rise or fall rate Outputs enabled Á 


TA Operating free-air temperature 
NOTE 2: Unused or floating control pins must be held high or low. 
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design phase of development. Characteristic data and other /] 
specifications are design goals. Texas Instruments reserves the right to 
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SN54ABT32316, SN74ABT32316 | À 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 


JUNE 1992 — REVISED MAY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


SN54ABT32316 SN74ABT32316 
| PARAMETER TEST CONDITIONS UNIT 


ра Were aa ie 
1 


















Voc =5V, #£‘!IoH=-3mA 


остава она — — — — | 2 — — 
F ИНИНИ 
— 98 
= 
— RN 





VOH E 
Ba ск Q Vcc = 4.5 V, он = -32 тА 
| Vcc = 4.5 V, loL=48mA ` 
Vo 
Vcc = 4.5 V, ІСІ = 64 тА 
Voc = 5.5 V, Vi = Vcc or GND 


С 
V 





cc = 4.5 V, М = 0.8 V 
Vcc = 4.5 V, VI = 2 V 


lozHt Voc =55V, Уо-27У 
юг + Voc = 5.5 V, Vo + 0.5 V 
ІСЕХ Vcc = 5.5 V, МО = 5.5 V Outputs high 
| Outputs high 
| тщн E Outputs low | 
ІСС Vi = Voc or GND Outputs low 


Outputs disabled ЕКЕ 
мес Voc =5.5V, One input at 3.4 V, 
se Other inputs at Vcc ог GND 


(hold) | A, B, or C ports 


A, B, or C ports 





[of ШЕН 
40 
1 
0.5 







ШЕСЕЕГ ЕГІНГЕ 
4 





A, B, or C ports | Vo = 2.5 V or 0.5 V 


T All typical values are at Vcc = 5 V, TA = 25°C. | 

+ The parameters lozH and lozL include the input leakage current. $2. 
$ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. | 

T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


5 
3. 
00 
2274 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) | 


SN54ABT32316 SN74ABT32316 
“мч мах | MN MAX | ON" 
Исоск ` Clock frequency E Zu | 0. 150 0 150 МН2 
| o UN LE high a 
tw Pulse duration CLK high or | 
| Or IOW 


A, B, or C before CLKT 
А ог В before ГЕ} | 























tsu — Setup time 





CLKEN before CLKT 


A, B, or C after CLKT 
A or B after LEL 


CLKEN after CLKT 


Hold time 








PRODUCT PREVIEW information concerns producis in ihe formative ог i " 

design phase of development. Characteristic data and other І 

specifications are design goals. Texas Instruments reserves the right to 1 [ | 
change or discontinue these products without notice. I "1 EXAS 
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5М54АВТЗ 2316, SN74ABT32316 
16- BIT TRI- PORT UNIVERSAL BUS EXCHANGERS 


JUNE 1992 – REVISED MAY 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сі = 50 pF (unless otherwise noted) (see Figure 1) 


ries FROM TO Ka Ka ТЕ 
(INPUT) (OUTPUT) 


(max are 


PLH A, B, or C C,B,orA 
(PHL 
t 
C,B,orA 
tPHL 
(PHL 























tPZL 


[к= == 





PRODUCT PREVIEW information concerns products in the formative ог 
-design phase of development. Characteristic data and other 
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INSTRUMENTS 


‚ POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 i | 5—13 


5М54АВТ32316, SN74ABT32316 |/ 
16-ВП TRI-PORT UNIVERSAL BUS EXCHANGERS 


JUNE 1992 — REVISED MAY 1993 


PARAMETER MEASUREMENT INFORMATION 






о 7V 
О 
From Output РОЛ 
Under Тез! | амо 

| | | tpLHAPHL 

CL = 50 pF 5000 ` tpLZ/tPzL 
(see Note A) tpHz/tpZH 

LOAD CIRCUIT FOR OUTPUTS 


| Input 
(see Note B) 


. Timing Input 


Р | 
| | 


| | ы 
Input 1.5 V 1.5 V | у Data Input 
0 | 





tw —— 





3.5 V 


Ie ------ Мон Output 
| 1.5 V 1.5 V Waveform 1 
| | Siat7V 
| VoL е 


VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
3V — | зу 
| шри 
1.5V 1.5V 
/ | оу Control | | | оу 
| | 4->- | tPZL—» 4 | 
t 
tPLH —14—» | | 'PHL | | 7 + 4 


5V | 
Output | = | VoL + 0.3 V 
Sore VOL 
Note С) ІЗ | 
| ee е: | |tpHz > : 
tPHL --- | | ТРН Sup е 5 Ж 
| | | | | VOH Иса | | Ус нозу VOH 
| oH - 0.3 V 
Output 1.5 V 1.5 V S1 at GND Е 15V 
——-— VOL (see Note C) | TAN 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES . ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 
NOTES: A. Cy includes probe and jig capacitance. 


B. 
C. 
D. 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, t€ 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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e Members of the Texas Instruments | е Typical Vo, p (Output Ground Bounce) 
Widebus 4^" Family < 0.8 V at Voc = 5 V, TA = 25°С 

ө State-of-the-Art EPIC-IIB ™ BiCMOS Design e Distributed Vcc and GND Pin Configuration 
Significantly Reduces Power Dissipation Minimizes High-Speed Switching Noise 

е UBE™ (Universal Bus Exchanger) . * High-Drive Outputs (-32-тА log, 
Combines D-Type Latches and D-Type 64-mA Io) 
Flip-Flops for Operation in Transparent, е Bus-Hold Inputs Eliminate the Need for 
Latched, or Clocked Mode 


External Pullup/Pulldown Resistors 
Packaged in 80-Pin Plastic Thin Quad Flat 
Packages (TQFP) With 12 x 12-mm Package 
Body Using 0.5-mm Lead Pitch 


е Latch-Up Performance Exceeds 500 mA ө 
Рег JEDEC Standard JESD-17 


5М74АВТЗ2318... PN PACKAGE 
(TOP VIEW) 





Widebus+, EPIC-IIB, and UBE are trademarks of Texas Instruments Incorporated. 
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18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS - 


| JUNE 1992 — REVISED JUNE 1993 


description 


The 'ABT32318 consists of three 18-bit registered input/output (I/O) ports. These registers combine D-type 
latches and flip-flops to allow data flow in transparent, latch, and clock modes. Data from one input port can be 
exchanged to one or more of the other ports. Because of the universal storage element, multiple combinations - 


| of real-time and stored data can be exchanged among the three ports. 


Data flow in each direction is controlled by the output-enable (OEA, OEB, and OEO, select-control (SELA, 
SELB, and SELC), latch-enable (LEA, LEB, and LEC), and clock (CLKA, CLKB, and CLKC) inputs. The A data 
register operates in the transparent mode when LEA is high. When LEA is low, data is latched if CLKA is held 
at a high or low logic level. If LEA is low, data is stored on the low-to-high transition of CLKA. Output data 
selection is accomplished by the select-control pins. All three ports have active-low output enables, so when 
the output-enable input is low, the outputs are active; when the output-enable input is Таъ the ӘТЕШ, аге іп 
the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Veo through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN54ABT32318 is characterized for operation over the full military temperature range of — 55°C to 125°C. 
The SN74ABT32318 is characterized for operation from —40°C to 85°C. 
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STORAGE FUNCTION TABLET 


INPUTS 
OUTPUT 
CLKA LEA 
L 





H 
Qot 
Qot 

L 

H 


T A-port register shown. B and C ports are 
similar but use CLKB, CLKC, LEB, and 
LEC. 

fOutput level before the indicated 
steady-state input conditions were 
established. 


Function Tables 
A-PORT OUTPUT 


INPUTS OUTPUT 
OEA A 


Output of C register 





Output of B register 


INPUTS OUTPUT ` 
SELB > В 


2 
Output of A register 
Output of C register 


INPUTS OUTPUT 
SELC с 


2 
Output of B register 





Output of A register 
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logic diagram (positive logic) 


_ 77 
OEC gs 
seLc - 79 > 


сікс -74 | 12 | | 
Lec - 75 | > 


C1 


___ 24 
OEB a> 
25 | 
SELB p» 


сікв -27 j= 
. LEB -26 >. 


Bi —28 


OEA - 78 a 
7 
SELA 3 e 


CLKA -22 p. 


80 
А1 








rmm 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage; Tage; VOG: uy g hee uiay y нео NEC ты бейта is Sates —0.5Vto7V 
Input voltage range, VI (except I/O ports) (see Note 1) .............. NCC Г —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Іс: SN54ABT32318 .................................. 96 mA 

SN74ABT32318 ................................. 128 mA 
Inputclamp current. ic (Vy О cerra ыл ЕЕ адекватты acc V au ub wenn e ps —18 mA 
Output clamp current. log (Vo О uuu. takes dex rera ке ӨРЕ px dace ee Vds —50 mA 
Maximum power dissipation at TA = 55°C (in still air) ......................................... 1.1 W 
Storage temperature range .......................................... PRA —65*C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


NOTE 2: Unused or floating control pins must be held high or low. 


SN74ABT32318 



















` SN54ABT32318 
4.5 5 


5 
E3 
Веща 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | RUIN 


SN54ABT3231 8 SN74ABT3231 8 


| РАВАМЕТЕН TEST CONDITIONS . 
undi: [мм мах | Mw түрі мах 


Vec=5V, она 3 тА 













Vcc 24.5 V, ІОН = —32 mA 


| | IOL = 48 mA | 
VoL Voc = 4.5 V 
| loL = 64 тА 
Control inputs у Psy ТӨ GND 
= 5.5 V, E or 
A, B, or C ports СС | oe 


Vj=0.8V 
(вом) |А, B. orC ports |Усс-45У. ургу - 


lozHt Voc = 5.5 V, Мо =2.7 V . 
юг + Voc = 5.5 V, МО + 0.5 V 4% 
ІСЕХ Мсс-55М, Уо-55У  . |Outputs high 


Outputs high 
сс | 


Outputs disabled HAMBRE 


Voo=45V,lon==24mA == 


0.55 


2.5 
3 
2 


+1 
50 





-50 -100 -180 


Vec = 5.5 V, lo = 0, 
Vi = Vcc or GND 





E 

| 
А, В, orC ports | Vo = 2.5 Уог0.5У 

ТА typical values are at Vcc = 5 V, TA = 25°C. 

+ The parameters lozH апа lozL include the input leakage current. 


Š Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


22 
45 
a 





timing requirements. over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) (see Figure 1) 
SN54ABT32318 | SN74ABT32318 i 
[ MN max sid 


190 [we ` 


коск Clock frequency | s 
] 393 | 


LE high 3 
t Pulse duration 
2 Дойкнбопон _ 


















w 
A, B, or C before CLKÎ 
tsu Setup time 
| А, В, ог С before LEL 
| A, B, or C after CLKT 
h AB, orC afer LE SEN 


t Hold time 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) 


FROM 
(INPUT) 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 






LOAD CIRCUIT FOR OUTPUTS 


кеч 
| | 


| | я | зу 
| | | оу 


VOLTAGE WAVEFORMS 
PULSE DURATION 





Input 
(see Note В). 


Output 


VOH 
1.5V 


——— VoL 


Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. Сү includes probe and jig capacitance. 


GND 
500 О 


tPLH/PPHL ` 
tPLZ/tPzL 
ірн2Ар2Н 





Timing Input 





Data Input 1.5V 1.5 V 
| OV 
VOLTAGE WAVEFORMS | 
SETUP AND HOLD TIMES 
3V 
Control ха | | оу 
tPZL -» УЖ | | | 
Output | | ‘PLZ 5с < 3.5 V 
Waveform 1 | 15V | | | 
61 at7V | ` Vot +.0-3 V VoL 
(see Note C) ú арн — < 
їр2н Эр 6 | 
Output | ЖОЕ ү 
Waveform 2 15У Мон - 0.3 V On 
S1 at GND ? 
(see Note С) ыы 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING ` 


B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, {< 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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е Members of the Texas Instruments 
Widebus+™ Family 


€ State-of-the-Art ЕРІС-ПВ ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


ө UBT™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 


e ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) | 


SN54ABT32501,SN74ABT32501 - 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JANUARY 1993 


e Latch-Up Performance Exceeds 500 mA 


Per JEDEC Standard JESD-17 


е Typical Мо p (Output Ground Bounce) 


< 0.8 V at Voc = 5 V, Ta = 25°C 


e Distributed Vcc and GND Pin Configuration 


Minimizes High-Speed Switching Noise 


е High-Drive Outputs (-32-mA Іон, 


64-mA 101) 


е Packaged in 100-Pin Plastic Thin Quad Flat 


Packages (TQFP) With 14 x 14-mm Package 
Body Using 0.5-mm Lead Pitch 


SN74ABT32501 .. . PZ PACKAGE 


(TOP VIEW) 


LI 2ОЕВА 
J 2LEBA 
|| 2CLKBA 


2A10 С 
2A9 Г 
смо С 
2A8 O 
2А7 L. 
2A6 C 
2А5 L| 
GND С 
2A4 Г] 
2A3 L 
2A2 O 
А1 Ц 
Усс 4 
ТАЯ С 
1A2 С 
1A3 Г 
1А4 C 
GND С 
1А5 С 
1A6 O 
1A7 O 
1A8 С 
GND с 
1A9 L 
1A10 C 


COON O о + G N — 


Ll 2CLKAB 
J 2LEAB 





m 

о @ i ос сч 
TT те тт rm r rrr 

Onnnnn=nnm 

QN Єч сч сч сч O сч Q сч 

TM по пг 


2810 
289 
амо 
288 
287 
286 
285 
GND 
2B4 
2B3 
2B2 
2B1 
Vcc 
1B1 
1B2 
1B3 
184 
GND 
1B5 
1B6 
1B7 
1B8 
GND 
1B9 
1B10 


Widebus+, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments staridard warranty. 
сет processing does not necessarily include testing of ай 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
"WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JANUARY 1993 


description 


These 36-bit universal bus transceivers combine D-type latches and D-type flip-flops to allow data flow in 
transparent, latched, and clocked modes. 


Data flow in each direction is controlled by output-enable (OEAB and ОЕВА), latch-enable (LEAB and ЕВА), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB. Output-enable OEAB 
is active high. When OEAB is high, the outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and OEBA is active low). 





To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN54ABT32501 is characterized for operation over the full military temperature range of —55?C to 125°C. 


The SN74ABT32501 is characterized for operation from —40?C to 85?C. 








FUNCTION TABLET 
| ^ INPUTS OUTPUT 
OEAB LEAB  CLKAB © В 





T A-to-B data flow is shown: B-to-A flow is similar but 





uses OEBA, LEBA, and CLKBA. 

+ Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated eee input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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logic diagram (positive logic) 


10EAB 
1CLKBA 
1LEBA 
10EBA 
1CLKAB 
1LEAB 


1 


> 


1 


20EAB 

= 2CLKBA 
| 2LEBA 
20EBA 
2CLKAB 
2LEAB 


2A1 





харда: 





s CLK 
É HE 
To 17 Other Channels 


To 17 Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Veo: xu ra bru v На жы кырен EE —0.5Vto7V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .......... ... “O0.5Vt0O5.5V 
Current into any output іп the low state, lo: SN54ABT32501 ................... ТЕТІГІ 96 тА 
SN74ABT32501 ............... НМ ТТГ КЕРЕП 128 mA 
Input-clamp Current, (р 0): алса ез ERE знак н еа аон ан -18 mA 
Output clamp current, ток (Vo 0) 2. u u а Ее ed eh КЫ нши ызды лікте DER 0d —50 mA 
Maximum power dissipation at TA = 55°C (іп still air) ........................................ 1.2 W 
Storage temperature range ....................................................... ~65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


OH igh- 
OL 










| High-level output current 
| Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 


TA Operating free-air temperature | | 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) E a 


SN54ABT32501 SN74ABT32501 
PARAMETER TEST CONDITIONS 
[ wm MAX | MN тие? МАХ 


Усс=45\, (он--ЗтА 

Vcc = 5 V, ІОН =—3 mA 
VoH 

Vcc = 4.5 V, Іон = -24 mA 

ҮСС=45У __ IoH=-32mA з С 






l 
= 
N 


. с 
< 2 
_ 





VoL Voc =4.5 V " 
оре 95 
Control inputs | Vcc = 5.5 V | СС 
7 uA 
i= Voc x 
A or B ports МСС = 5.5 V | 
=== 
| AorBpots |Усс-45У = == 
or Orts = 4, . 
I(hold) p сс ТРТ T А 
on TER S = a 
юг Voc = 5.5 V, Мо = 0.5 V ES у ш? 


и оссо моо нео 
o$ Мосе55М.  Vo-25V -50 -100 -180| mA 


Ош | — 
Outputs disabled з asi 


A 
uA 
uA 
uA 
uA 


> 


UO 
ат 





3 
> 


мее Vcc = 5.5 V, One input at 3.4 V, 
cc Other inputs at Vcc or GND 
Control inputs | VI = 2.5 V ог 0.5 V 


T All typical values аге at Vcc = 5 V, TA = 25°С. 

+ The parameters Іо2ң and (ог. include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

1l This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


© 
т 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


5М54АВТЗ2501 | SN74ABT32501 














fclock Clock frequency 


е LEhigh ` 
tw Pulse duration | 
CLK high ог low 
t Setup ti | | А ог В before CLKT 
etup time 

ii i A or В before ГЕ} 

; | | | A or B after CLKT | 
th Hold time Е 

“| Aor B after LEJ ы 





к — 
[3s —] 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сі = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER |... FROM SN54ABT32501 - N74ABT32501 
(INPUT) — 


TO 
(OUTPUT) MIN TYP MAX| MIN TYP MAX 
13 
РІН Aor B I Bor A 


| 
mer 
| 

t еле ради 
. 








1.4 2.7 5.4 


1.6 3.4 5.3 
| 1.9 3.6 5.5 


1.5 3.2 5.3 
17 3.3 5.4 


pom 
‚Ж 
ЕЕ 

























1.2 3.2 5.6 
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PARAMETER MEASUREMENT INFORMATION 









о 7У 
O 
From Output Span 
Under Test GND 
tPLH/tPHL 
CL 50 pF | tPLZ/tPzL 
(see Note A) tPHZ/lPZH 
LOAD CIRCUIT FOR OUTPUTS 
ааа а 3V 
Timing Input 1.5V 
I- оу 
er < — 5 
| | ts th 
| | 3V "Spo | - 
Input 1.5 V 1.5 V | | 
. i Data Input 1.5 V 1.5 V 
оу ии 0v 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
3V 3V 
Input | Output | | 
(see Note B) | Np | зу оу Control | | Тои бу 
| | | | | | Ра»  M— | 
tPLH 4 —5 | | ‘PHL | ых — 4 
| | ei + си | E 3.5 V 
1.5 V averorm 1.5 V 
Output | 1.5V | бе. $1 at7V | | VoL + 0.3 V 
| | Note C) | 
| =й ien | | рін | 
utpu 


| | VOH | ын М uc rau VOH 
Waveform 2 Мон - 0.3 V 


E MOL (see Note C) 


. VOLTAGE WAVEFORMS | |... VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS | LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. С) includes probe and jig capacitance. | 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, | < 2.5 ns, tr < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT32543, 5М74АВТ32543 
36-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 






е Members of the Texas Instruments ө Typical Vo, p (Output Ground Bounce) 
Widebus+™ Family < 0.8 V at Vcc = 5 V, TA = 25°C 

€ State-of-the-Art EPIC-IIB ™ BiCMOS Design е Distributed Vcc and GND Pin Configuration 
Significantly Reduces Power Dissipation Minimizes High-Speed Switching Noise 

e ESD Protection Exceeds 2000 V Per | е High-Drive Outputs (-32-тА он, 
MIL-STD-883C, Method 3015; Exceeds 64-mA lg, ) 
200 V Using Machine Model е Bus-Hold Inputs Eliminate the Need for 
(C2200pRz0) | External Pullup Resistors 

е Latch-Up Performance Exceeds 500 mA € Packaged in 100-Pin Plastic Shrink Quad 
Per JEDEC Standard JESD-17 Flat Packages (SQFP) With 14 x 14-mm 


Package Body Using 0.5-mm Lead Pitch 


SN74ABT32543 . . . PZ PACKAGE 
(TOP VIEW) 





Widebus- and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT32543, SN74ABT32543 


. 96-BIT REGISTERED BUS TRANSCEIVERS 


WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 


description 


The 'ABT32543 is a 36-bit registered transceiver that contains two sets of D-type latches for temporary storage 
of data flowing in either direction. The device can be used as two 18-bit transceivers or one 36-bit transceiver. 
Separate latch-enable (LEAB or LEBA) and output-enable (OEAB or OEBA) inputs are provided for each 
register to permit independent control in either direction of data flow. 








The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If CERBi 15 
low and LEAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 




















Active bus-hold circuitry is provided to hold unused ог floating data inputs at a valid logic level. 
The SN54ABT32543 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT32543 is characterized for operation from —40?C to 85°C. 


FUNCTION TABLET 
(each 18-bit section) 


INPUTS OUTPUT 


CEAB LEAB OEAB A B 








T A-to-B data flow is shown; B-to-A flow control is the 











same except that it uses CEBA, LEBA, and OEBA. 
+ Output level before the indicated өз -state input 
conditions were established. | 
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SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 


logic diagram (positive logic) 








10EBA - 90 T) 
1CEBA —! 
1ГЕВА --89 Ш 
10EAB —99 
1CEAB - 89 
1ГЕАВ —87 
1A1 - 92 84 
| al | 
To 17 Other Channels 
20EBA - 39 та 
| С 
2СЕВА — 
ЕРЕ T 
2LEBA - 37 ° Ен 
20EAB —40 
= 41 
2СЕАВ 
2LEAB --39 
2A1 - 14 





То 17 Other Channels 
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МІН High-level input voltage IEEE | 


SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Voc ........ awayka УЛТ ГК ТСС ... —0.5Vto7 V 
Input voltage range, Vi (except I/O ports) (see Note 1) ............ T —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Io: SN54ABT32543 .................................. 96 mA 

; SN74ABT32543 ........ ia қатені аны aa ea eae 128 mA 
Input clamp current, цк (М < 0) ................. ЕЕ auti i aud vd ded etd СТТ —18 mA 
Output clamp current. lok (VO = 0) su rob Chiti pena week ee ER eR e E n eh —50 mA 
Maximum power dissipation at TA = 55°C (іп still air) ..... ерк иа ОВЕН 1.2 W 
Storage temperature range ....................................................... —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 

functional operation of the device at these or any other conditions. beyond those indicated under “recommended operating conditions” is not 
. implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 
NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 


Vcc Supply voltage 







с j семки 
Уш онто ро [ 98 - 
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-1.2 
3 
0.55 


25 ` 
3 
+1 
я 
-50 | 
2 
0.5 
| 1 


electrical characteristics over recommended operating free-air temperature range (unless 
PARAMETER TEST CONDITIONS UNIT 
MIN ТҮРІ MAX 
т ee 
ӨН Voc = 4.5 V, Іон = -24 mA DINE 
Мостам она ЗА Le 
VOL Voc = 4.5 V a 
| lo = 64 mA PS 
= ы +" 
| кекете NIS 
or Orts = 4. 
sil outa Bis 
lozHt Vcc = 5.5 V Уо-27У 


otherwise noted) 
z SN54ABT32543 SN74ABT32543 
Voc =5V, lop =-3 mA 
Voc = 5.5 V, V| + МСС or GND 
V 
юг + Voc = 5.5 V, Vo = 0.5 V 






V 
V 
V 
A 
A 
A 
A 
A 
A 
A 
pF 
pF 







Outputs disabled 





u 
u 
" 
u 
m 
m 
m 


мее Vcc = 5.5 V, One input at 3.4 V, 
cc Other inputs at Voc ог GND 
Control inputs | Vj = 2.5 V ог 0.5 V | | 
АогВройв |Vọ=2.5V or0.5V | 


ТА typical values are at Vcc = 5 V, Ta = 25°C. 

+ The parameters lozH and lozu include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc ог GND. 


| a 
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е Members of the Texas Instruments 
Widebus +™ Family 


е State-of-the-Art EPIC-IIB тм BiCMOS Design 
Significantly Reduces Power Dissipation 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, В = 0) 

€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


SN74ABT32952 ... 
(TOP VIEW) 


1 
2 
3 
4 
5 
6 
7 
8 
9 


4A8 L| 
2CLKBA L| 
4OEBA L| 
4CLKENBA С 
3OEBA Ц 


Widebus+ and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
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SN54ABT32952, SN74ABT32952 
32-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 





Typical Vo, p (Output Ground Bounce) 

< 0.8 Vat Voc = 5 V, TA = 25°С 

Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 
High-Drive Outputs (-32-mA Ion, 

64-mA lg, ) 

Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

Packaged in 100-Pin Plastic Shrink Quad 
Flat Packages (SQFP) With 14 x 14-mm 


. Package Body Using 0.5-mm Lead Pitch 


PZ PACKAGE 


1B7 
1B8 
GND 
2B1 
2B2 
2B3 
284 
GND 
2B5 
2B6 
2B7 
2B8 
Voc 
3B1 
3B2 
3B3 
3B4 
GND 
3B5 
3B6 
3B7 
3B8 
GND 
4В1 
4В2 


4ОЕАВ L. 
2CLKAB L. 
4B8 L] 
4B7 U 
4B6 L 
GND о 
4B5 Г 
484 L| 

4B3 L| 


Copyright © 1992, Texas Instruments Incorporated 
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ications are design goals. Texas Instruments reserves ts right to 
change or discontinue these products without notice. 
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SN54ABT32952, SN74ABT32952 
32-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS | | 


JUNE 1992 — REVISED OCTOBER 1992 


description 


The 'ABT32952 is a 32-bit (quad 8-bit) transceiver with edge-triggered D-type flip-flops and 3-state outputs 


designed specifically for driving highly capacitive or relatively low-impedance loads. It is particularly suitable for 
implementing buffer registers, /О ports, bidirectional bus drivers, and working registers. The 'ABT32952 can 
be used as four 8-bit flip-flops, two 16-bit flip-flops, or one 32-bit flip-flop. Provided that the clock-enable 
(CLKENAB or CLKENBA) input is low on the positive transition of the clock (CLKAB or CLKBA) input, the output 
(B or A) of the flip-flop takes on the logic level set up at the input (A or B). The 'ABT32952 allows data 
transmission from the A bus to the B bus or from the B bus to the A bus depending upon the logic levels at the 
output-enable inputs. р | 


A buffered output-enable (ОЕАВ ог OEBA) input сап be used to place the 32 outputs in either а normal logic 
state (high or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


The output enable (OEAB or OEBA) does not affect the internal operations of the flip-flop. Old data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver (A to B). 
OE should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver (B to A). 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN54ABT32952 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT32952 is characterized for operation from —40?C to 85?C. 


| FUNCTION TABLET 
. (each flip-flop) 


INPUTS OU 
CLKENAB OEAB СІКАВ | 


L L T — 













T A-to-B data flow is shown; B-to-A data flow is similar 


but uses CLKENBA, OEBA, and CLKBA. 
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32-BIT REGISTERED TRANSCEIVERS 
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logic diagram (positive logic) 


1CLKAB 
1CLKENAB 


ТОЕВА 


1A1 





2CLKENAB 
20EBA 


3CLKAB 
3CLKENAB 


30EBA 


3A1 


4CLKENAB 
40EBA 


4A1 


83 
85 
92 


94 


87 
90 


43 
39 
36 


41 
34 


24 


pov s s een ж ашы ee Lee eT ee ee 41 
| One of Eight | 
| < Channels ЕС [4 | 
| И | 
| С | 
| > 

| | | 
L= u =. == ¿s JA 





pori — ——— — em mn mm 11 
| One of Eight | 
| Спаппе!5 ЕС | | 
с 5 

| Ш | 
| С | 
| Be 

| | | 
c C cT DEVI cu E ыл асы ті E 


One of Eight 
Channels 


Т ГИ 






One of Eight 
Channels 


93 
91 
84 


82 


86 


72 


33 
37 
40 


62 


35 
42 


52 


1CLKBA 
1CLKENBA 


10EAB 


1B1 





2CLKENBA 
20EAB 4 


2B1 


3CLKBA 
3CLKENBA 





30EAB 


3B1 


4CLKENBA 
40EAB 


4B1 
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SN54ABT32952, 6М74АВТЗ2952 


32-BIT REGISTERED TRANSCEIVERS 


. WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ........................... ОР РРР облагат китната -0.5 Vto 7 V 
Input voltage range, Vj (except I/O ports) (see Note 1) .................................. -0.5 Vto 7 V 

. Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT32952 .......................... ТИ ребрата 96 mA 

| | SN74ABT32952 ................................. 128 mA 

Input clamp current, lc (Vj < 0) ........ CETE eres: wa аа ила hu ТЫНЫШ ба p e Mi Eds -18 mA 
Output clamp current, lox (Мо < 0) ............. lapsa AUDI ОГЛУ ОКОЛО ТТ -50 mA 
Maximum power dissipation at TA = 55°C (in still ай) ................ ues LOG dE oM gat Г 1.2W 
Storage temperature range .............................. rm —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 


Veo Supply votage "es Cas ss | 45 55] 
0 
| 8 












Ун Hgweeimuwae — — —  — T z T z T 
Монет — — —  — | s] — У 
ШЕ 
п | 


5 
OH Highievelouputcurent — NER UE s си 
At/Av . input transition rise or fall rate Outputs enabled | 10 | nv 


4.5 5.5 

VI Input voltage | 0 Vcc 
: 10 

TA Operating free-air temperature | —55 125 —40 85 
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SN54ABT32952, SN74ABT32952 
32-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
| . | SN54ABT32952 
PARAMETER TEST CONDITIONS 


Voc = 4.5 V, ІОН =—3 mA 2.5 

МСС = 5 V, loH =—3 mA 3 

Мон · ү 
cc = 4.5 V, loH = —24 mA 









SN74ABT32952 
MIN ТҮРІ МАХ 
-1.2 


с 
< 
~ 





m 
olo 
| 


2 V 


Voc =4.5V, ` ІОН = -32 mA 


0.55 
0.55 


+ 
-4 


Control inputs ү BE Уо СМО 
=o. , = r 
A or B ports Ре таа 


Н(нод) | A or B ports Voc = 4.5 V Vjz2V 


оро — момову 1 
lo$ |Усс-55М, Уо-25У- 
| 


Outputs disabled 


+100 


E 
e 
о 

T 

> 


-100 









= 
> 


+100 | pA 


о 
© 


= = 


= 
> 


-50 -100 -180 mA 


mA 





ҚК CLK inputs Voc =5.5V, One input at 3.4 V, 
cc Other inputs at Vcc or GND 


T All typical values are at Voc = 5 V, Ta = 25°C. ` 

+ The parameters lozH and lozu include the input leakage current. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

1 This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


Ti 
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о|- |е 
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е  16-, 18-, 20-, 32-, and 36-bit options - 


ABT MEMORY DRIVERS 


Features ` Benefits 
€ Output ports have 25-Q series resistors е Reduce component count and save ` I 
included on chip ar valuable board space 
€ Octal, Widebus™ and Widebus+™ е Drop-in replaceable series resistor options | 
functional equivalents with complete — with characteristic ABT advanced system ` 
pinout and package compatibility performance and minimal system power 
е 8-, 9-, 10-, 11-, and 12-bit options е Reliably drive address lines of 64K, 256K, 


1M, 4M, and 16M MOS dynamic random 
| access memories (DRAMs) 
е Typical Vo, y (voltage output low-level x | 


valley) < 0.5 V at Vcc = 5 V, Ta = 25°C е Highly integrated, undershoot-dampened 


line drivers for advanced lump load 


е Symmetrical, balanced output-drive transmission conditions 


Ep of 12 mA е Reduced output undershoot experienced 


 atthe receiver input for increased system 
reliability 


® Equivalent output high and low current 
levels optimally drive highly capacitive . 
inputs | | 


The following table lists ABT memory driver devices currently being evaluated for market 
introduction. Customers interested in learning more about Tl’s plans for these devices should contact 
the Advanced System Logic Marketing hotline at (214) 997-5202. 


ОЕМСЕ 
"АВТ2540 
'ABT2541 
'ABT2620 
'ABT2623 
‘ABT2640 
'ABT2827 
'ABT2863 
"АВТ5410 
'ABT5411 
'ABT5412 
'ABT5413 
'ABT162241 
'ABT162825 
'ABT162827 
'ABT162861 
'ABT162863 
'ABT322245 
‘ABT322316 
‘ABT322318 
'ABT322501 
'ABT322543 











С s  (OmiMemoyDMe — 





20 Е 
|| 20 — l 
| 
| 
[ 48 | Noninverting 16-Ви Вийеиопмог With Series Output Resistors — — — — | 
| 56 | Noninverting 20-Bit Buffer/Driver With Series Output Resistors 
| 56 |Noninverting 20-Bit Transceiver With Series Output Resistors 
| 56 |Noninverting 18-Bit Transceiver With Series Output Resistors 
| 80 _ | 16-Bit Tri-Port Universal Bus Exchanger With Series Output Resistors (| 
[ 00 еби Tr-Port Universal Bus Exchanger With Series Output Resistors — — ` 


36-Bit Universal Bus Transceiver With Series Output Resistors 
36-Bit Registered Bus Transceiver With Series Output Resistors 


Noninverting 18-Bit Buffer/Driver With Series Output Resistors 














SN54ABT2240, 5М74АВТ2240 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


03697, JANUARY 1991 - REVISED OCTOBER 1992 









e Output Ports Have Equivalent 25-Q Series SN54ABT2240 . . . J PACKAGE 
Resistors, So No External Resistors Аге  . 5М74АВТ2240...ОВ, DW, OR N PACKAGE 
Required (TOP VIEW) 


е State-of-the-Art EPIC-IIB'" BiCMOS Design 
Significantly Reduces Power Dissipation 

ө Typical Vo; p (Output Ground Bounce) 
<1Vat Vcc = 5 V, TA = 25°C 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 





DIPs 
description 
These octal buffers and line drivers are designed SN54ABT2240 . . . FK PACKAGE 
specifically to improve both the performance and (TOP VIEW) 
density of 3-state memory address drivers, clock | 


LL ш 
drivers, and  bus-oriented receivers апа 6.816 
transmitters. Taken together with the 'ABT2241 
and 'ABT2244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. These devices feature high fan-out 
and improved fan-in. 


The 'ABT2240 is organized as two 4-bit line 
drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 





The outputs, which are designed to sink up to 12 mA, include 25-Q series resistors to reduce overshoot and 
undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The 5М74АВТ2240 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT2240 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT2240 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


EM UE Өл 
L 

L L | H 

H x | z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 









UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright € 1992, Texas Instruments Incorporated 
DATA information current as of растот date. Products conform to 


specifications per the terms of 
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SN54ABT2240, SN74ABT2240 | 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


D3697, JANUARY 1991 - REVISED OCTOBER 1992 
logic symbolt A logic diagram (positive logic) 
10E 


1Y1 1^1 = 1Y1 





1A1 ` 
1A2 120 
TAS ays 1A2 12 
 1А4 1Y4 | 
1АЗ 1Y3 
20E 
1A4 1Ү4 
2А1 2Ү1 
2А2 2Ү2 
2АЗ 2Y3 20E 
2A4 2Ү4 | 
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 2A1 O1 
and IEC Publication 617-12. 
T Қ 2А2 2Ү2 
schematic of Y outputs | 
Vcc 2A3 2Y3 
2A4 2Y4 
Output . 





GND 





89 Texas 
INSTRUMENTS 


6-6 5 es POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 


SN54ABT2240, 5М74АВТ2240 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


D3697, JANUARY 1991 - REVISED OCTOBER 1992 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range; VCC adio eimi eet end ҚАЗА Rope d Rep RR o AC eee ne mea -0.5 V to7 V 
Input voltage range, Vj (see Note 1) .............................. PEPPER —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo VIA S NEA EU RIN Cas dolce ЛТ pt whe Г ЗО MA 
при clamp current; lige (VO): ieu ned te рыз uya Lar АДА M Ee ot onera du vati c en —18 mA 
Output clamp current, lox (Мо < 0) ............................... T EMT —50 mA 
Maximum power dissipation at TA = 55°C (in still air: DB package .............................. 0.65 W 

DW package ............................. 0.85 W 

N Раскаде: sence richer iad or науа 1.3 W 
Storage temperature range ....................................................... —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


| 


MN MAX| MIN МАХ 


MIN ` AX 
V 
V 


C 
IH igh- i | | | 
IL Low-level input voltage 
H igh- 
L 




















At/Av Input transition rise or fall rate Outputs enabled 42 5 | | 5f nN | 


NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS | 


D3697, JANUARY 1991 - REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
| TA = 25°С SN54ABT2240 | SN74ABT2240 
PARAMETER TEST CONDITIONS UNIT 


| Ош шты “ыла |" 
остави зове 
Усс=5М —Ююн-зтА з 
| = енеке 
Мос аву юна 
[ Va. остави оет ов 
ЕЕ и 
[8 

NECARE] 

mJ 












[top we-erv  vozssv omen [ э 


С ese НЫЕ ж 
с ` Vi = Усс or GND Outputs low - 
| | 05 250 


| 


2. аашаа 
Other inputs at - Outputs disabled | 0.05 


ТА s values are at eee БУ. 

. + Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. | 

§ Not more than опе output should be tested at a time, and the duration of the test should not exceed one second. 

T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 






















Voc = 5.5 V, 











switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


Мес 55V, 
SN54ABT2240 | SN74ABT2240 
ranaueren | o qub PNEU земете [енгелвтамән 
или ми 


— qi 
(PHL — 2 48 5 


=e ee = 
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SN54ABT2240, 5М74АВТ2240 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


D3697, JANUARY 1991 - REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 









LOAD CIRCUIT FOR OUTPUTS 
* tw —— 
| 
| | 3V 
Input 1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
. PULSE DURATION 
Input 1.5 V aM 
(see Note B) | | оу 
| | < y 
tPLH —*& —5 | | ЕРНІ. 
| | ——— Мон 
Output | 15V | 1.5V 
| | VOL 
tPHL ——» ec 'PLH 
| | VoH 
Output 1.5 V 1.5 V 
— —— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. С) includes probe and jig capacitance. 


B. All input pulses are supplied by generators having the following characteristics: PRR x 10 MHz, Zo = 50 Q, tr < 


tPLH/tPHL 
tPLZ/tPZL 
tPHZ/tPZH 





3V 
Timing Input 
OV 
3V 
Data Input 
0v 
VOLTAGE WAVEFORMS ` 
SETUP AND HOLD TIMES 
Output Ы 
при 1.5 V 
Control беу 2) 0У 
tPZL -» = | | 
Output — Pu zm < 3.5 V 
. Waveform 1 | АУ | | 
S1at7V | i VoL + 0.3 V бү. 
(see Note С) | | анг — + 
iPZH > 6 
Output | | — —— — Vo 
Waveform 2 15V Мон - 0.3 V H 
S1 at Open 2 
(see Note C) TOY 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


2.5 ns, t < 2.5 ns. 


C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by ne output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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ө Output Ports Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 


е State-of-the-Art EPIC-IIB'" BiCMOS Design 
Significantly Reduces Power Dissipation 


е Typical Vo; p (Output Ground Bounce) | 
«1VatVcc 25V, Ta = 25°C 


е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 


description 


These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, апа  bus-oriented receivers апа 
transmitters. Taken together with the 'ABT2240 
and “АВТ2244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 


SN74ABT2241 ... 


SN54ABT2241, SN74ABT2241 


OCTAL BUFFERS AND LINE/MOS DRIVERS 


WITH 3-STATE OUTPUTS 


SN54ABT2241 ... J PACKAGE 


(TOP VIEW) 





SN54ABT2241 ... FK PACKAGE 
(TOP VIEW) 


t+ re (Wo Hi 
> <оо O 
QN — —2 N 


1A2 Ша 
2үз 1 5 17 Ц 2A4 
1A3 [16 16Ц 1Y2 





output-enable) inputs, and complementary ОЕ 2у2 17 151] 2A3 
and OE inputs. These devices feature high fan-out 1A4 18 14L] 1ҮЗ 
and improved fan-in. 

The outputs, which are designed to sink up to > E < > < 

12 mA, include 25-0 series resistors to reduce o 


overshoot and undershoot. 


JANUARY 1991 — REVISED JUNE 1993 


DB, DW, OR N PACKAGE 


To ensure the high-impedance state during power up or power down, OE should be tied to Voc through a pullup 
resistor; the minimum value ofthe resistor is determined by the current-sinking capability of the driver. OE should 

ре tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 


The SN74ABT2244 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. | 


The SN54ABT2241 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT2241 is characterized for operation from —40°C to 85°C. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 


байга processing does по! necessarily include testing of ай Җә. TEXAS 
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SN54ABT2241, SN74ABT2241 


OCTAL BUFFERS AND LINE/MOS ы 


WITH 3-STATE OUTPUTS 


JANUARY 1991 — REVISED JUNE 1993 


logic symbolt 
10Е 10Е 
1А1 1Ү1 1А1 
1А2 1Y2 
1A3 1Y3 TT 
1A4 1Ү4 
1A3 
20E 
І 1A4 
2A1 2Y1 
2A2 2Y2 
2A3 2Y3 20E 
2A4 . 2у4 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 | 2А1 


and IEC Publication 617-12. 
Pin numbers shown are for the DW, J, and N packages. 
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FUNCTION TABLES 


| are OUTPUT 
1Y 








| EONA 









H L 
X 


OUTPUT 
2Y 
L 
Z 


2A2 


2A3 


2A4 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


JANUARY 1991 — REVISED JUNE 1993 
schematic of Y outputs 


Vcc 


Output 





GND 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage rahge; Мос: «sued exduscv i ed src P e кал өза даа қай ав кад -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ............ ПЕР сола аланы а айды ды rd -0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, IQ ..................... E Аа ама or ere 30 mA 
Input.clamp current, he МО) eus oe rac ee Pe Pe RS ER xd Weed serge Gein еж dag —18 mA 
Output clamp current, lox (Мо < 0) ....................... apo kšu pote odes She eod eat —50 mA 
Maximum power dissipation at TA = 55°C (in still air: DB package .............................. 0.65 W 

DW pack806% coss qu аа а aad 0.85 W 

N package .......................... ЕТЕР 1.3 W 
Storage temperature range ..................................................... .. -659С to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) | 


C Supply voltage | | 4.5 5.5 4.5 5.5 








V Low-level input voltage 


NOTE 2: Unused or floating inputs must be held high or low. 


Vc 

IL i 
V| 
Юн igh- 
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SN54ABT2241, SN74ABT2241- | 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


JANUARY 1991 — REVISED JUNE 1993. 





electrical Cha actenstice over recommended operating free-air temperature range (unless 
otherwise noted) ` 


ТА = 25°C SNSAABT2241 | SN74ABT2241 
PARAMETER TEST CONDITIONS UNIT 
MIN ТҮРІ MAX х MIN м MIN MAX | 
(602484 “сата 


a 
МСС = 5 V, ОН =—3 mA 
acc 4.5 V, сны. 
[VOL =| 
as) 
С юн | 


Уссаву І01212тА Lá 



























Vcc =5.5V, | Vis Уссог GND 
lOZH Voc = 5.5 V, Vo=2.7V 
Voc =5.5V, Vo =0.5V 
lf [Усс=0, Vl or Vo < 4.5 V +100 
CE [Veo=ssV — vosssv]owwsng | — — 5 





Vcc = 5.5 V, Vo =2.5 V | -50 -100 -180 










vec z 5.5 V, 
= Vcc or GND 









Vcc = 5.5 V, 
One input at 3.4 V, 
Other inputs at 

a or GND 


=2.5Vor0.5V 


T All VE values are at em 5 V. 

+ Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 



















switching characteristics over recommended ranges of supply даа and operating free-air- 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


FROM Vec =5 V 
PARAMETER E 25°C 
(INPUT) (OUTPUT) M WAX 


tPHL 4.3 5.3 


stan OE or OE 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


JANUARY 1991 — REVISED JUNE 1993 


PARAMETER MEASUREMENT INFORMATION 












о 7V 
O 
From Output Open 
Under Test GND 
tPLH/PHL. 
CL = 50 pF tPLZ/tPzL 
(see Note A) tPHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
3V 
Timing Input 
OV 
í tw —À—h 
| 
| | 3V 

i pui 3V 

npu 1.5 V 1.5 V Data Input I i 
0У OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION | SETUP AND HOLD TIMES 
3V 3V 
Input 45V Output 1.5V 
(see Note B) | | бу Control ( | оу 
| » 42-ы tPzL—» 6 | 
iPLH ---” | | ЕРНІ. | арх жі 4 


| 
| 1 
| | | ——— Voy Т ог | | | 3.5 V 
| aveform 15V ` 
Output | 1.5V | 1.5 V | | V 0.3 V 
L + . 
7 1 қ VoL S1at7V | | Ob VoL 


(see Note C) 
Output | 


A зе. V 
| | | Уон Waveform 2 | VoH - 0.3 V OH 
; Output 1.5 V 1.5 V 61 at Open | 1.5V 5 
: = 0 


— —-— VoL (see Note C) 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. С; includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR x 10 MHz, Zo = 50 О, tr < 2.5 ns, tf < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS106A — D3710, JANUARY 1991 — REVISED JULY 1993 







Output Ports Have Equivalent 25-O Series SN54ABT2244 ... J PACKAGE 


Resistors, So No External Resistors Are SN74ABT2244 . COF VIEW 2 М РАСКАСЕ 


Required 

ө State-of-the-Art EP/C-IIB™ BiCMOS Design 
Significantly Reduces Power Dissipation 

е Typical Vo; p (Output Ground Bounce) 
< 1 V at Vcc = 5 V, TA = 25°C 

e Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 

. Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 





description 


These octal buffers and line drivers are designed SNS4ABT2244. Е s PACKAGE 
specifically to improve both the performance and COP VEN 

density of 3-state memory address drivers, clock 
drivers, апа  bus-oriented receivers апа 
transmitters. Taken together with the 'ABT2240 
and 'ABT2241, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. These devices feature high fan-out 
and improved fan-in. 


The outputs, which are designed to sink up to. 
12 mA, include 25-Q series resistors to reduce” 
overshoot and undershoot. 





To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT2244 is available in TI's shrink small-outline package (DB), which provides the same /О pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT2244 is characterized for operation over the full military temperature range of —55?C to 125?C. 
. The SN74ABT2244 is characterized for operation from —40?C to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS OUTPUT 
[OE А) Y 


L H H 
L L L 
H X 2 








EPIC-IIB ва trademark of Texas Instruments Incorporated. 


PRODUCTION DATA, information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
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SN54ABT2244, 5М74АВТ2244 | 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS106A — D3710, JANUARY 1991 — REVISED JULY 1993 





logic symbolit | logic diagram (positive logic) 
1А1 1Y1 1А1 1Ү1 
1А2 1Y2 
1A3 ТҮЗ 1А2 1Y2 
1A4 1Ү4 
1АЗ 1Y3 
20E 
1A4 1Ү4 
2А1 2Ү1 
2А2 2у2 
2A3 2ҮЗ 20Е 
2А4 2Ү4 
T This symbol is іп accordance with АМФІЛЕЕЕ Std 91-1984 2А1 2Ү1 
and IEC Publication 617-12. 
| 2A2 2Y2 
schematic of Y outputs 
2A4 2у4 
| Output 





GND 





4%. ТЕХА5 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS106A — D3710, JANUARY 1991 - REVISED JULY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Veo. скен vine ewe ed west i жара ia oe m ted TU E —0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo Lute Еа Ы ENS зама ЛҮ panik as Leos 30 mA 
Input-clamp current; Це Vr 0) veces Sot она на ee Su Sinead қола Кек ыз —18 mA 
Output clamp current log (Ve Оу лаларын аео S wax ER ы ЗЫ Sap EET TE —50 mA 
Maximum power dissipation at Lx 55°C (in still air; DB package ............................. 0.65 W 

DW Package „оварен ренде; 0.85 W 

N packad o xb еки eR RO RENE 1.3 W 
Storage temperature range ...................................... DOO та салы оқ —65?C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 











oo TR = 

оз S S I) тақ 77 ЦИ зак” 
Ина 0 Mee mM eae 

ЕГЕТ тео” C | 5 [ |v 


NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS106A - D3710, JANUARY 1991 — REVISED JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
| SN54ABT2244 | SN74ABT2244 


VcC=45V, |--18тА 
Voc =4.5V, ІОН = –24 mA | 


Мон © 
Voc = 4.5, Іон = -32 тА 2% 
VOL = 4.5 V, = | 
| к |Vcc=55V, Vi=VccorGND ` | 









TA = 25°C 
MIN ТҮРТ МАХ 








N 

го | о | с 
і 
--2. 
№ 


+ 


[ Vo.  [Vec-48V юл — 
_ [Outputs disabled 
Опе їприї аї Data inputs | 


3.4 V, Other | | Outputs disabled | 0.05 


inputs at 

Усс or GND . | Control inputs | 
М + 2.5 МогО. 5 V . | 

Vo = 2.5 Vor 0.5 V 


T All typical values are at Vcc = 5 V. | 
t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

Tl This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


-50 -180 


= | © 


Усс = 5.5 V, 


| 
° 


сс VI = Voc ог GND 


сл 
о 
к | 
L 
En w 


250 





1 
24 


ж. 
m 
N 
т 
с 
t 
> 


mA 








3 


л 
т. 
сл 

— — 
m [^ 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) | | 





MIN ТҮР МАХ | MN МАХ 


i FROM TO SN54ABT2244 | SN74ABT2244 f 
f Ta = 25°C 
PARAMETER | (INPUT) | (OUTPUT) A UNIT 
| ` [1 ва 
10.2 


1 5.3 
1 6.8 
1.1 6.5 
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SN54ABT2244, 5М74АВТ2244 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS106A - D3710, JANUARY 1991 - REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі. = 50 pF 
(see Note A) 









LOAD CIRCUIT FOR OUTPUTS 
4 tw ———>| 
| 
| | did 
Input 1.5V 1.5 V 
OV 
VOLTAGE WAVEFORMS 
PULSE DURATION 
(see Note B) / | " 0v 
| | | 
tPLH ФФ ae tPHL 
| | |———-— Мон 
Output | 1.5 V | 1.5 V 
| | VOL 
tPHL ——» e tPLH 
EE | Мон 
Output 1.5 V 1.5 V 
——— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. С; includes probe and jig capacitance. 


tPLH/tPHL 
tpPLz/tpzL 
tPHZ/tPZH 





3 V 
Timing Input 
0 V 
| 3V 
Data Input 
0v 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output ыы 
ШЕРІ 1.5 V 
Control Qv) оу 
tPZL -» T | = 
Output | аа М w 3.5 V 
Waveform 1 | 15V | | | 
S1at7V | VoL * 0.3 V VoL 
(see Note C) | | арн2 > + 
tPZH 
Output к. уа | ар Г H 
Waveform 2 15V Мон - 0.3 V 9 
S1 at Open i 
(see Note C) = 0 V 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 


С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 





| %% Texas 
INSTRUMENTS 


POST OFFICE BOX 655303 Ф DALLAS, TEXAS 75265 


6-21 





6-22 


SN54ABT2245, 5М74АВТ2245 
ОСТА! TRANSCEIVERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


SEPTEMBER 1992 — REVISED OCTOBER 1992 





е B-Port Outputs Have Equivalent 25-0 SN54ABT2245 . . . J PACKAGE 


Series Resistors, So No External Resistors SN74ABT2245 OBE N PACKAGE 


Are Required 


е State-of-the-Art EPIC-IIB'" BiCMOS Design 
Significantly Reduces Power Dissipation 

ө Typical Vo, p (Output Ground Bounce) 
< 1 V at Усс = 5 V, TA = 25°C 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 





DIPs | 
description 

These octal transceivers and line drivers are 5М54АВТ2245... FK PACKAGE 

designed for asynchronous communication | (TOP VIEW) 


between data buses. The devices transmit data 

from the A bus to the B bus or from the B bus to the 

A bus depending upon the logic level at the 

direction-control (DIR) input. The output-enable 

(OE) input can be used to disable the device so the 
. buses are effectively isolated. 


The A-port outputs, which are designed to sink up 
to 12 mA, include 25-Q series resistors to reduce 
overshoot and undershoot. 


To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 





PRODUCT PREVIEW 


The SN74ABT2245 is available іп ТГ shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


Тһе SN54ABT2245 is characterized for operation over the full military temperature range of —55°C to 125°C. 
Тһе SN74ABT2245 is characterized for operation from —40?C to 85°С. | 


FUNCTION TABLE 


INPUTS 


B data to A bus 
A data to B bus 


Isolation 





EPIC-IIB is a trademark of Texas Instruments Incorporated. 


Copyright © 1992, Texas Instruments Incorporated 


PRODUCT PREVIEW information concerns products in the formative or š 

design phase of development. Characteristic data and other I : f 
specifications are design goals. Texas Instruments reserves the right to | 
change or discontinue these products without notice. | І EXAS 
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` SN54ABT2245, SN74ABT2245 


OCTAL TRANSCEIVERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


SEPTEMBER 1992 — REVISED OCTOBER 1992. 








logic зутБой | | logic diagram (positive logic) 
_ 19 
ОЕ — | 
DIR `ЗЕМ1[ВА] 
3EN2[AB] 
„ 2и p 
4 | 16 
5 | 15 
6. 14 
A5 p B5 
7 | 13 
A6 СЕЕ ве 
Е кез 2 Е 
А? 9 11 B7 To Seven Other Channels 
AB NEUE B8 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 | 
and IEC Publication 617-12. | 
schematic of A-port outputs schematic of B-port outputs 
Үсс Vcc 
Output Output 





GND GND 


All resistor values shown are nominal. 
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SN54ABT2245, 5М74АВТ2245 
ОСТА! TRANSCEIVERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


SEPTEMBER 1992 — REVISED OCTOBER 1992 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply Voltage rang; МЕС: барысы he eater алы қал Sp eoa drea ЫЫ» -0.5 V to 7 V 
Input voltage range, Vi (except I/O ports) (see Note 1) ............................ aM —0.5 V to7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT2245 (except В port) .2.................... 96 mA 
SN74ABT2245 (except B port) ..................... 128 mA 

ӘроОПх: қыз ЕЕЕ ape тіке cn РЕР 30 тА 

Iripat;clamp current, Ie (V] 0) е оно oxide etd pela ope леан теі —18 mA 
Output clamp current, To (Vo < Оте аа анты ығына ге aeo бивни —50 mA 
Maximum power dissipation at TA = 55°C (in still air: DB package ............................. 0.65 W 
DW package ............................. 0.85 W 

№ раскаде ................................ 1.3 W 

Storage temperature range ....................................................... —65?C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions’ is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Voc  Supywdage 7145255 
V. Honna — — — = — - 
Wu ішіме ов 
M тиан 1% wo 
——————— 
x 
x R е 
[== 
7-5 те 





Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 
Operating free-air temperature 


ROTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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PRODUCT PREVIEW 


малана LONdOdd 


. otherwise noted) 


| Voc =4.5V, |--18тА 


Vcc + 5.5 V, Уо-2.5У | -50 -100 -180| -50 —180 | -50 -180 mA 
em Outputsiow | — — 24 590009000 9 

Ic V|= Voc or A or B ports 24 30 30 30 
One input at Data inputs : 
3.4 V, Other Outputs disabled оо 0.05 | 005 
inputs at 


SN54ABT2245, SN74ABT2245 | 


OCTAL TRANSCEIVERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


SEPTEMBER 1992 — REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 


TA = 25°C SN54ABT2245 | SN74ABT2245 
UNIT 














TEST CONDITIONS 







PARAMETER 


MIN ТҮРЕ МАХ| Шы мах 





Усс <45М, loH=-3mA 






МСС = 5 V, ОН = -3 mA 
Vcc=45V, loH=-24mA 
Voc = 4.5 V, Іон = —32 тА 


Ю = 12 тА |B port 
| IOL = 48 mA | 


VIK 
VOL D 
| Ю = 64 mA 

С 


Уон 


> 
Š 
A 
++] го | оо 
° 
9 
) Ф 
=| + 
о 
H- 





N 


| з |= = т | т 
ШЕН s] < 





H 
| 

— 

-— 


ons 
ол | 
ioe 


л 
o 


Vcc = 5.5 V, Control inputs 
VI = Vcc or GND A or B ports 















T All typical values are at Vcc = 5 V. | 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
Š The parameters (отн and IozL include the input leakage current. — 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54ABT5400, SN74ABT5400 
11-ВІТ LINE/MEMORY DRIVERS 





WITH 3-STATE OUTPUTS 

SCBS094A — D3962, DECEMBER 1991 - REVISED OCTOBER 1992 
e@ Output Ports Have 25-0. Series Resistors, SN54ABT5400 . . . JT PACKAGE 
So No External Resistors Are Required ne ao 


€ State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

ө Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

е Typical Vo, p (Output Ground Bounce) 
<1 V at Vcc = 5 V, Ta = 25°С 

€ Typical Voy (Output Undershoot) 
< 0.5 V at Voc = 5 V, Ta = 25°С 

e Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 300-mil 
DIPs 


description 





These 11-bit buffers and line drivers are designed 
specifically to improve both the performance and 


density of 3-state memory address drivers, clock SN54ABT5400 . . . FK PACKAGE 
drivers, апа  bus-oriented receivers апа | (ТОР VIEW) 
transmitters. : 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) inputis high, all 11 outputs are in the 
high-impedance state. 


The outputs, which are designed to source or sink 
up to 12 mA, include 25-0 series resistors to 
reduce overshoot and undershoot. 


To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking — 
capability of the driver. 





The SN54ABT5400 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT5400 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 





EPIC-IIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION я 

аш кош le as x d date. ылады шит ю J, 

8 ons terms exas instruments standard wa . : 7 

Production Proza | ЕЕ TEXAS 


processing does not necessarily include testing of all 
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SN54ABT5400, SN74ABT5400 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS | 


SCBS094A – D3962, DECEMBER 1991 - REVISED OCTOBER 1992 





logic symbolt | logic diagram (positive logic) 
— 14 

AE. hs 

ОЕТ "15 OE2 

OE2 > 
27 2 
26 3 | 
25 4 

D4 Eo у o Y4 | To Ten Other Channels 

24 5 | 
23 6 
20 9 
19 10 
18 11 | 
17 | 12 
16 13 


T This symbol is in accordance with ANSI/IEEE Sta 91- 1984 
and IEC Publication 617-12. 
Pin numbers shown are for the DW and JT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* - 


Supply voltage range, Voc ................... M CETERI EROR ERE об нач, -0.5 Vto 7 V 
Input voltage range, Vi (see Note 1). «cce e кежи teisi pitin ERR е qusaqa -0.5 Уіо7У 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, lo ......................... Sad wd deb ыла аа аз OO HYA 
Input clamp current, lc (М < 0) ...........................................:........ ........ —18 mA 
Output clamp current; loi (Voc 0): е рвав кажыр De XE EORR E ULLAS Вн —50 mA 
Maximum power dissipation at TA = 55°C (in still ам): DW package .............................. 1.2 W 
Storage temperature range ...................................................... —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT5400, SN74ABT5400 
11-BIT LINE/MEMORY DRIVERS . 
WITH 3-STATE OUTPUTS 


SCBS094A — D3962, DECEMBER 1991 - REVISED OCTOBER 1992 





recommended operating conditions (see Note 2) 


SN54ABT5400 | SN74ABT5400 
мн мах | MN мах | “и 
Supply voltage We 5) 45 ву 


те High-level input voltage 


VIL Low-level input voltage 


VI Input voltage 

Юн High-level output current 

loL Low-level output current 

At/Av Input transition rise or fall rate Outputs enabled 





TA Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS 


Voc =4.5V, |= -18 тА 

Voc = 4.5 V, ОН = -1 mA 

louz-imA —— 

Te a ET! 

Моставм поне | ГНИ 

Моста ozsa [L —] 

Voc =4.5V, oi tems Me ee 

Мос-ввм Vie VogeraNo ЕТ 

оозу vozy _ | — во 

сз sn es S 

| Си Др мен щт 

Се кен бов ова ce 
- 


Outputs high 


One input at Data inputs 
3.4 V, Other Outputs disabled ae А 


Voc = 5.5 V, 
= Vcc or GND 


inputs at 
=2.5Vor0.5V 





таа 2.5 V or 0.5 V 


TAII m values are at Vcc = 5 V. 
t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vc c ог GND. 





PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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= SN54ABT5400, SN74ABT5400 
О-ВИ LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS094A — D3962, DECEMBER 1991 — REVISED OCTOBER 1992 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, z 50 pF (unless otherwise noted) (see a 1) 


FROM To SN54ABT5400 | SN74ABT5400 
T 25°C 
PARAMETER (INPUT) (OUTPUT) TREE UNIT 
We нх ын няк ыы мас 






















PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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SN54ABT5400, SN74ABT5400 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


5СВ5094А — D3962, DECEMBER 1991 - REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 












о 7V 
O 
From Output Вер 
Опаег Тез! GND 
tpLHAPHL 
CL = 50 pF tPLZ/tPZL 
(see Note A) | tpHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
3V 
Timing Input 
OV 
í tw — ——» 
| 
| | oy 
md 3V 
npu 1.5V 1.5 V Data Input | 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
| зу 3V 
Input Output зу o} 
1.5 V 4 1.5У 1.5 V 
(see Note B) | Ne оу Control | | оу 
| | | go gs. tPZL—»  M— | 
tPLH —4——» | | ‘PHL onus ер Pepe el 4- 
| TUN IS VOH " de A || 3.5 V 
aveform 1.5 V 
Output | 1.5У 1.5 V | | | V 3V 
| VoL Tid Note C) | | — ^ 
| +», | | tpHZ > < 
tPHL ———» | РЕН Роан > (6 
Output | | 


| | VoH 


| a “N uu ХОН 
Waveform 2 | VoH - 0.3 V 


——— VoL (see Note C) 


VOLTAGE WAVEFORMS | . VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Сү includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr € 2.5 ns, tí < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 





e Output Ports Have 25-O Series Resistors, | SN54ABT5401 ... JT PACKAGE 
So No External Resistors Are Required EU ew ense 


e State-of-the-Art ЕРІС-ПВ ™ BiCMOS Design 


Significantly Reduces Power Dissipation vill: 


е Latch-Up Performance Exceeds 500 mA — velle 
Per JEDEC Standard JESD-17 valla 
ө Typical Vo; p (Output Ground Bounce) ү4 П4 
< 1 V at Усс = 5 V, TA = 25°C Y5ll5 
ө Typical Vo; y (Output Undershoot) ve [| e 
«0.5 Ма! Vcc = 5 V, Ta = 25°C . GNDI|7 
e Package Options Include Plastic GND l| 8 
Small-Outline Packages, Ceramic Chip Y7 Ц9 
Carriers, and Standard Ceramic 300-mil Y8 |] 10 
DIPs Y9 Ц 11 
Y10 Ц 12 
description ү11 Ц 13 


OE1 





These 11-bit buffers and line drivers are designed 
specifically to improve both the performance and 


density of 3-state memory address drivers, clock SN54ABT5401 ... FK PACKAGE 
drivers, апа  bus-oriented receivers and (TOP VIEW) 
transmitters. | 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) inputis high, all 11 outputs are in the 
high-impedance state. These devices provide 
inverted data. 


The outputs, which are designed to source or sink 
up to 12 mA, include 25-0 series resistors to 
reduce overshoot and undershoot. 


To ensure the high-impedance state during power 
up ог power down, OE should be tied to Voc 
through a pullup resistor; the minimum value of the 
resistor is determined by the силотеетото 
capability of the driver. 





The SN54ABT5401 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT5401 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS | OUTPUT 
ОЕТ о2 D | Y 





H 
L 
Z 
Z 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 


specifications per the terms of Texas Instruments standard warran 
Production processing does not necessarily Include testing of di EXAS 
parameters. . f қ. 
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SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 





logic symbolit ` . A logic diagram (positive logic) 
= A E 1e 
SET ЖОШ N 
ОЕТ ^15 | OE2 
OE2 > 
28 1 D1 Y1 
26 3 
nos RENE > d. NA To Ten Other Channels 
24 5 | 
23 6 
022 20 9 
19 10 
18 11 
17 12 
f 16 13 


T This symbol is іп accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
Pin numbers shown are for the DW and JT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCG -......-................................... DET TEE —0.5Vto7V 
Input voltage range, VI (see Note 1) .................................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ..... ПТЕР |. —0.5 V to 5.5 V 
Current into any output in the low state, lg .......................................... РСР Е 30 тА 
input Clamp: Current; Тем O) ТТ ла ее ТТТ” -18 тА 
Output-clamp curent: оК (Voy Оут енды аа нано о воа ро а -50 тА 
Maximum power dissipation at TA = 55°С (іп still ам): DW package ..... ы а ee заемы 1.2 W 
Storage temperature range ..................... РУСЕ —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) | 


| SN54ABT5401 | SN74ABT5401 
"MN — MAX|MN — MAX| ^. 
V 


Supply voltage "e ae 45 55|45 55) V | 























| | 


NOTE 2: Unused or floating inputs must be held high or low. 


Vcc 
VI 

(ОН à 

IOL - 


At/Av Input transition rise or fall rate 









PRODUCT PREVIEW information concerns products in the formative or Я 

design phase of development. Characteristic data and other 1 

specifications аге design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. x І EXAS 
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SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| Тд = 25°С SN54ABT5401 | SN74ABT5401 
PARAMETER TEST CONDITIONS 








UNIT 
























MIN ТҮРЕ МАХ | ММ МАХ | MIN МАХ | 
VOH V 
онаа Сз |а 
Voo=45V, Понс лета 5 == — 
Veo=45V, loL=8mÁ — p 9s 
VoL | V 
Voo=45¥, 10,512 ү е 
Пи 1Уос-55% vi- Voc or GND 
од — |Vcc-55V Уо-о5У 
Сън Veo=0, Момо<аву 
ІСЕХ Voc=5.5V, Vos-55V  [|Oupushih | 50] ; 
| lo |Усс-55М, Vo=25V -25 -45 -100| -28 
lost ^ |Voc-55V Уо-0 | 50-200] 2 
Oumisngh | — 5 s|” | 
ОС емо — POwpusiw | e 4) 4) 
Icc Vi = Vcc or GND 38 е 29 45 
Опе input at | Data inputs - | 
inputs at 


T All typical values are at Vcc = 5 V. | 
+ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


FROM то SN54ABT5401 | SN74ABT5401 
TA = 25°C 
PARAMETER (INPUT) (OUTPUT) A UNIT 
2 ° 





IN 
[ a 4s ei 2 7[ 2 69 
5 3.6 


1. 4 5.4 


ж 
ре) 
> 


о 
л 
со 
о 









Y 
Y 
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SN54ABT5401, SN74ABT5401 
.. 11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED. OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 









LOAD CIRCUIT FOR OUTPUTS 
š tw — 
| 
| | 3V 
Input 1.5V 1.5 V 
| оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
(see Note B) | | x | š 0v 
РЕКЕТ РЕШ 
tPLH —*— | | PHL 
| | ------ Мон 
Output | 1.5V | 15V. 
| | VOL 
tpHL —€—3 eh tPLH 
| | VOH 
Output 15М 4 1.5 V | 
che. VOL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. С) includes probe and jig capacitance. 


o om 


tPLH/IPHL 


tPLZ/tpzL 
tPHZ/tPZH 





a um DIL E не 4 - 3V 
Timing Input 1.5 V 
| | ee оу 
| | 
| tsu | th | 
| | 3V 
Data Input 15V 4. 1.5 V 
. 0У 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output : v 
чери 1.5 
Control бу ) : 0v 
tPZL -» wa | | 
Output | | tPLZ Be I 3.5 V 
Waveform 1 | 15V | | | 
51 at 7 V | | VoL + 0.3 V 
see Note C 
| jtPHz P| | 
їр2н > (6 | 
Output | | RES VoH 
Waveform 2 | 15V Мон - 0.3 V 
S1 at Open г | 2 
(see Note С) = OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT5402, SN74ABT5402 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS100A – 03978, JANUARY 1992 — REVISED OCTOBER 1992 





е Output Ports Have 25-0 Series Resistors, SN54ABT5402 . . . JT PACKAGE 
So No External Resistors Are Required ss Vo CAMS 


е State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 

€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

е Typical Мо p (Output Ground Bounce) 
< 1 V at Усс = 5 V, Ta = 25°C 

е Typical Ус y (Output Undershoot) 

< 0.5 Ма! Voc = 5 V, Ta = 25°C 

е Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 300-mil 
DIPs 


description 





These 12-bit buffers and line drivers are designed 
specifically to improve both the performance and 


density of 3-state memory address drivers, clock SN54ABT5402 .. . FK PACKAGE 
drivers, and  bus-oriented receivers and | (TOP VIEW) 
transmitters. | 


The 3-state control gate is а 2-їприї AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) inputis high, all 12 outputs are in the 
high-impedance state. 


The outputs, which are designed to source or sink 
up to 12 mA, include 25-Q series resistors to 
reduce overshoot and undershoot. 


To ensure the high-impedance state during power 
up or power down, OE should be tied to Voc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 





. The SN54ABT5402 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT5402 is characterized for operation from —40°C to 85°С. 


FUNCTION TABLE 


INPUTS OUTPUT 
OET ой D | Y 


L 
H 
Z 
2 








EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright € 1992, Texas Instruments Incorporated 
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SN54ABT5402, SN74ABT5402 
12-ВІТ LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 0 


SCBS100A ~ D3978, JANUARY 1992 - REVISED OCTOBER 1992 





logic symbolt | . logic diagram (positive logic) 
Aner N 
DET 5. Е ОЕ2 
OE2 
28 - 1 D1 Y1 
27 2 
р2 — NER i 
26 3 | 
25 4 | 
04 КЕРНЕЙ Ү4 То 11 Other Channels 
24 5 | | 
23 6 
22 8 
20 9 
19 10 
18 11 
17 42. Z; 
16 13 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. | 
Pin numbers shown are for the DW and JT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ........................................ RR TUER —0.5 V to7 V 
Input voltage range, Vj (see Note 1) .................................... серен -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-on state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, у ............................. ӨТТЕ? 2......2..... SOMA 
Input clamp current, цк (Vj < 0) ......... Mr e D СЫР stage P ТЕН ale Т ТТ СН -18 mA 
Output clamp current, lox (Мо < 0) ........ колачы ee ee rer М” . —50mA 
Maximum power dissipation at TA = 55°C (in still air): DW package .............................. 1.2 W 
Storage temperature range 4а ы ЖҮ нкан Кр RTs шиж жк TT RR IR RC кэ oases —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT5402, SN74ABT5402 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS100A — D3978, JANUARY 1992 - REVISED OCTOBER 1992 





recommended operating conditions (see Note 2) 


SN54ABT5402 | SN74ABT5402 
“мн MAX] MN MAX] ^. 
V 


Vcc Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

V| Input voltage 

іон High-level output current 

IOL Low-level output current 

At/Av Input transition rise or fall rate Outputs enabled 





TA Operating free-air temperature 
NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) БЕ 


Ta = 25°C SN54ABT5402 | SN74ABT5402 
PARAMETER TEST CONDITIONS 
MIN ТҮРІ МАХ | ММ МАХ] MIN MAX | 
| Vi — [Vcc=45V |--18тА 


УСС АБУ IONI mA 
Voc 25V.  lOH=-TmA 


V 
V 

Усс-45М, loH=-3mA 
V 


















Vcc245V, loH=-12mA 


IK 
OH 
Voc=45¥, портата СЕ 
C 
i 
о 


ТЫ СІ 
Пи |ус-55У vi- vooor a 

[gm Vco=ssv. Уолу — | — s 
ол оству voros — — | = 


| lo | |Мсс-55М  Vo-25V 
lost ^ |Vcc-55V  Vo-0 _| -50 -200 


3.7 
4.2 
t1 
-45 
ко Outputs iow | 
le VI = Vcc ог GND Outputs low 36 45 
i 1 50 
1.5 
1.5 





Outputs disabled || рл 


One input at Data inputs 


| 0.05 


3.4 V, Other | Outputs disabled 

inputs at. 

Voc or GND 

| Ci |М-25Уог0.5У ы су су 
| Со | |Уо-25Уог0.5У 8а 


Т All typical values are at Vcc = 5 V. | 
t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 








PRODUCT PREVIEW information concerns products in the formative or | 


design phase of development. Characteristic data ап er j I 
specifications are design goals. Texas instruments reserves the right to i 
change or discontinue these products without notice. 1 | EXAS f 
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switching characteristics over recommended ranges of supply voltage and Reste free-air | 
temperature, Сү = 50 dd (unless otherwise noted) (see Figure 1) 


| 700 25°C БЕН TTE | 
Em TO SN54ABT5402 | SN74ABT5402 
Ta = 25°С 
PARAMETER (INPUT) (OUTPUT) A 


Е А, 1.5 5.2 


X; : 1.5 5.2 


















PRODUCT PREVIEW information concerns products in the formative or 
design. phase of development. Characteristic data and. other 
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SN54ABT5402, SN74ABT5402 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS100A ~ D3978, JANUARY 1992 — REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 


From Output 












Under Test GND 
ірі н/рні. 
CL = 50 pF tpLz/tpzL 
(see Note A) tPHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
* tw —— і 
| 
| | 3V 
прш Tory. Tow Data Input 
OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
.PULSE DURATION SETUP AND HOLD TIMES 
3V 3V 
1.5V 1.5 V 1.5 V 1.5 V 
(see Note B) | | ov Control | | 0У 
| | | Pet tPZL—»  M— | 
{рін —14—5 | | ‘PHL Š | | biz -» <- 
| | — —— Мон т ви | Е | 3.5 V 
1.5 V ауетогт 1.5 V 
Output | 1.5 | ста ту | | VoL+0.3V , 
| | VOL (see Note C) : арно 0 е” SE 
tPHL --» <> ін ел 28-8 00€ | | 
utpu 
| | Уон Термен 2 | Vc н-0 3 | ү Уон 
1.5V 1.5V | 1.5 V он", 
Output 51 at Open 
ее MOL (see Note C) еру 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. 
B. 
C. 


CL includes probe and jig capacitance. 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 20 = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


D. 


The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS ` 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 





ө Output Ports Have 25-Q Series Resistors, SN54ABT5403 . . . JT PACKAGE 
So No External Resistors Are Required didis a 


ө State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

е Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

е Typical Vo, p (Output Ground Bounce) 
«1VatVcc = 5 V, Ta = 25°C 

€ Typical Vo, y (Output Undershoot) 
«0.5 V at Vcc = 5 V, Ta = 25°C 

. * Package Options Include Plastic 

Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 300-mil 
DIPs 


description 





These 12-bit buffers and line drivers are designed 
specifically to improve both the performance and 


density of 3-state memory address drivers, clock SN54ABT5403 . . . FK PACKAGE 
drivers, and  bus-oriented receivers апа (TOP VIEW) 
transmitters. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) inputis high, all 12 outputs are in the 
high-impedance state. These devices provide 
inverted data. | | 


The outputs, which аге designed to source or sink 
up to 12 mA, include 25-Q series resistors to 
reduce overshoot and undershoot. 


To ensure the high-impedance state during power 
up or power down, OE should be tied to Voc 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 





The SN54ABT5403 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT5403 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS OUTPUT 
ОЕТ о2 D | Y 





H 
L 
2 
2 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION ы Copyright © 1992, Texas Instruments Incorporated 
DATA information current as of paneon date. Products conform to 1 I 
specifications per the terms of Texas Instruments standard warranty. ; ` 
roduction processing does not necessarily include testing of all EXAS 
parameters. I 
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SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 


logic symbolt 
om EL 
OE2 ч 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
Pin numbers shown are for the DW and JT packages. 


Y1 


Y2 
Y3 
Y4 
Y5 
Y6 


Y7 _ 


Y8 
Y9 
Y10 
Y11 
Y12 


logic diagram (positive logic) 
14 





D1 Y1 


— — 


To 11 Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Subply voltage Tabgé; Vog а ерат РС ее оона рое ане ENA —0.5 Vto 7 V 
Input voltage range, Vj (see Note 1) .................................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo CEN EPUM —0.5 V to 5.5 V 
Current into any output in the low state, lg 6... eee eee IRI 30 mA 
inputclamp: current, М0) аана S deter pune але Ба құр Ьа -18 mA 
Output clamp current; lox (VO < 0) «crue et chit ru eR атыса ааа eae БЕЗ —50 mA 
Maximum power dissipation at TA = 55°C (in still ам): DW package .......... PETIR Te ES 1.2 W 
Storage temperature range „оул ewe eae oes —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 





NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 
| WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 


recommended operating conditions (see Note 2) 


SN54ABT5403 | SN74ABT5403 
Supply voitage — ми зэ у 


те High-level input voltage "|l 28 | V 


VIL Low-level input voltage 
VI Input voltage 

Іон High-level output current 
IOL Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled QU 


TA Operating free-air temperature 





NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


TA = 25°C 
PARAMETER . TEST CONDITIONS 


Vcc = 215 V, loH=—3mA 


Voc- 4.5 V, оста 

Тт" 
ОЛ: 
= 
ios 


Опе input at | Data inputs 
inputs at | 


VI = 2.5 V ог 0.5 V 
МО = 2.5 Vor0.5 V 


All = values are at Vcc = 5 V. 
+ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


‚сс = 5.5 V, lo = 0, 
= Vcc or GND 





VOH 
Icc ` 
t 





PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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SN54ABT5403, SN74ABT5403- 
12-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 


| switching characteristics over recommended ranges of supply voltage and operating free-air | 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


Усс -5 V SN54ABT5403 | SN74ABT5403 
Ut 25°C UNIT 
Әле 


ТҮР МАХ мм МАХ. 









Se 
БЕ 15 69 EN 





PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS | 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 











s fV 
оо 
From Output pen 
Under Test GND 
tPLH/tPHL 
CL = 50 pF tPLZ/tPZL 
(see Note A) tPHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
* tw — H 
| 
| | 3 V 
Input зу ү Data Input 
0v 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
3V 3V 
1.5V 1.5V 1.5 V 
(see Note B) | | оу Control | | оу 
| | rer tPZL — Ф4- | 
tPLH +-> | | (PHL | Прг» le | 
| | m VON. 2222-22. | | | - 3.5 у 
Output | 1.5V | 1.5V ынды | 15V | Vai +0.3V | 
| 61 аї7 У “Ое y 
| VOL Note C | | OL 
| | (ѕее Мо!е С) | | tpHz —| < 
tPHL —— LOW | РЕН бы tPZH > | 
utpu esi) 
| | Мон | VOH 
Waveform 2 Уон - 0.3 3V 
Output 1.5 М 1.5V 61 at Open Z 1.5 V Ñ 
——— VOL (seeNoteC) SM 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR x 10 MHz, Zo š 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


о OD; 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162240, SN74ABT162240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 






ө Output Ports Have Equivalent 25-Q Series SN54ABT162240 . .. WD PACKAGE 
Resistors, So No External Resistors Are SN74ABT162240 . . . DL PACKAGE 
Required (TOP VIEW) 


e Members of the Texas Instruments 
Widebus '" Family 


€ State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
<1 V at Vcc = 5 V, Ta = 25°C 

e Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT162240 is а 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides inverting 
outputs and symmetrical OE  (active-low 
output-enable) inputs. 





The outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce overshoot 
and undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT162240 is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT162240 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT162240 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 4-bit buffer) 


INPUTS OU T 
L 
H 
2 


 Widebus and EPIC-IIB are trademarks of Texas Instruments incorporate. 
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PRODUCT PREVIEW 


малана іопаона 


„ SN54ABT162240, SN74ABT162240 
16-ВП BUFFERS/DRIVERS 0 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 . 


logic symbolt | m logic diagram (positive logic) 
ten. 2 OE 
15E N 10E 
__ 48 
20E 
_ 25 1А1 1Y1 
ЗОЕ > 
24 
= 3 
40E 1А2 1Ү2 
47 2. 
ТА 1 тур Dom | 
44 | 5 
| 41 8 
2A1 12у 2Y1 
40 9 AE 
2А2 ар 2ү2 20E 
38 11 
2A3 Dons due NS 
37 12 | | 
2A4 BEEN. 2Y4 2A1 2Y1 
36 13 
ЗАТ БИКЕ. 3Y1 
35 14 
ЗА2 ЕКИ - 32 | 2А2 2 ave 
33 16 Zu 
3A3 ар 3Y3 
32 | 17 
30 19 | U 
4A1 аур 4Y1 
29 е 20 
27 22 | 
4A3 р ays 
| ЗОЕ 
T This symbol is in accordance with ANSI/IEEE Std 91-1 984 | | 
and IEC Publication 617-12. | 3A1 3Y1 


ЗА2 3Y2 


3A3 3Y3 


ЗА4 3Y4 


40E 
E B 
4A2 - 4Y2 
4АЗ - 4Y3 


4A4 





4Ү4 | 
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SN54ABT162240, SN74ABT162240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage rango; Voc soa Suede dias RT БЫ Ааа йа ELE варак -0.5 Vto7V 
Input voltage range, VI (see Note 1) .................................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lg .................................................. 30 mA 
lnputclamp-current, (Ие О) . iube sse ra uy Ra ES nete SOR MEA Re I eR ERN ат —18 mA 
Output clamp current, lox (Vo < 0) ...................................................... . —50mA 
Maximum power dissipation at TA = 55°С (instill air) ........................................ 0.85 W 
Storage temperature rango ocu sioe ERAS Ae еседі елка баз E CO RR Rn а dads —65*C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


UNIT 
Vcc Supply voltage 
V 


C | 45 55 | V | 
VH _ High-level input voltage BEC НКИ ЖЕЛЕ 

IL | J 08 | 

| | = ЕН 


recommended operating conditions (see Note 2) 






| 45 055 
RET | 
ае |а 
ГЕ “| 
At/Av Input transition rise or fall rate | т | ЕЕЕ 
ТА Operating free-air temperature | -55 125 | 


NOTE 2: Unused or floating inputs must be held high or low. 
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.SN54ABT162240, 5М74АВТ162240 | 
. 16-BIT BUFFERS/DRIVERS 


WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54ABT162240 SN74ABT1 62240 
UNIT 


PARAMETER TEST CONDITIONS 


Voc = 4.5 У, l=-18mA 
|МСС = 4.5 У loH=-1mA 


ТА = 25°С 
МІМ ТҮРЇ МАХ 





















со 
со 


А — š 


МСС = 5 V, Он = ~ 1 тА 
Усс-4.5М, loH=-3mA 
Усс- 4.5 V, а= г 
Voc =45V, Юр = 8 тА 
TOC 4.5 V, ос тА 


| 


One input at Data inputs 
Ober inputs 
Еза 


T All o values are at 1722 БУ. 

+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

Tl This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 


ЗЕ 
dh 
L 
сл H- о Е 
— © -. о N 


+100 


-50 -180 -180 


Усс-5.5М, lo=0, 


Icc VI = Voc or GND 





-. 
о 
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SN54ABT162240, 5М74АВТ162240 
16-ВІТ BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992: 


PARAMETER MEASUREMENT INFORMATION 












О 7V 
| . O 
From Output Өрөр 
Under Тез! GND 

ncm tPLH/rPHL 
Leone tPLZ/tpzL 

(see Note A) tPHZ/tPZH 

LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
Ë tw — 
| 
| Я | 3V 
0 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
| ү 3V 
Input 15у t Output 1.5 V 
(see Note B) | | оу Control = | бу 
| PZL | 
tPLH 4—0 зи 'PHL > | tpLz -» “- 
ЭТ В МОН: 20 | Е 3.5 V 
| 1.5 V ауетогт 1.5 V 
Output | 1.5V | S1at7V | | VoL + 0.3 V T 
| | VOL (see Note C) | | tPHZ + a oL 
tPHL ——» mE | PLH ан» 6 | 


Output 


| | VOH Waveform 2 | | " VoH- - 0.3 Y 3V Уон 
Output 1.5 М 1.5 М 61 at Open 1.5V қ 
ж 0 


———~ VOL (ѕее Note С) 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ; ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D 


. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 





45 TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 . 6—53 


PRODUCT PREVIEW 


6-54 


SN54ABT 162244, SN74ABT162244 
. 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED MAY 1993 






€ Output Ports Have Equivalent 25-O Series SN54ABT162244 . .. WD PACKAGE 
Resistors, So No External Resistors Are SN74ABT162244 .. . DGG OR DL PACKAGE 
Required (TOP VIEW) 


е Members of the Texas Instruments 
Widebus '" Family 


ө State-of-the-Art ЕР/С-ПВ ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Мо р (Output Ground Bounce) 
<1УаҒУсс-5У,Тд-259С ` 

е Distributed Усс and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink ` 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The ‘ABT 162244 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides noninverting 
outputs and symmetrical OE  (active-low 
output- enable) inputs. 





The outputs, which are designed to source or sink up to 12 mA, include 25-0 series resistors to reduce overshoot 
and undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT162244 is available іп Т” shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT 162244 is characterized for operation over the full military temperatu re range of —55°C to 125°C. 
The SN74ABT162244 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE - 
(each 4-bit buffer) 


, INPUTS | OUTPUT 
Lo x] Y 





H 
L 
2 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1993, Texas Instruments Incorporated 


тотоп ни аѕ н] patemon date. Products conform to 

specifications per the terms of Texas Instruments standard warranty. 

„Production processing does not necessarily include testing of ай [EXAS 
m INST AS Ts 
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SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS /. 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED MAY 1993 





logic symbolt 

1%, са 

10E 
__ 48 

20E 
_ 25 

30E 
— 24 

40E 
47 

1A1 
46 

1A2 
44 

1A3 
43 

1A4 
41 

2A1 
40 

2A2 
" 38 

2A3 
37 

2А4 
36 

3A1 
35 

3A2 
33 

3A3 
32 

3A4 
72230 

4A1 
29 

4A2 
27 

4A3 
26 

4A4 


И И И И 


о io о пс оо Nd 


11 
12 
13 
14 
16 
17 
19 
20 
22 
23 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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1Ү1 
1Y2 
1Y3 
1Ү4 
2Ү1 
2Ү2 
2Y3 
2Ү4 
3Y1 
3Y2 
3Y3 
3Y4 


4Y1 


4Y2 
4Y3 
4Y4 


logic diagram (positive logic) 


1A2 


1A3 


2A2 
2A3 


2A4 


3A2 
3A3 


3A4 


4А2 
4АЗ 


. 4А4 


3» TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 ` 











1Y1 
1Y2 
1Y3 


1Y4 


2Y1 
2Y2 
2Y3 


2Ү4 


ЗМ 


3Y2 


3Y3 


3Y4 


4Y1 
4Y2 
4Y3 


4Y4 


SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED MAY 1993 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voliage range; VOC заманы ні hostel ob ала euet Pub eto ouv qud E s -0.5 V to 7 V 
Input voltage range, Vj (see Note 1) .................................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low бізіе,і02.................................................. . 30 mA 
Input clamp current, ик (Vj < 0) ................ (yasa t a pla amsa wa Sa ыны ОГ ГҮ —18 mA 
Output-clamp current. Ter (Vo D) 0 S dut ent qp ананы ат ашы ea co e Ope ЕО дека —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 

DI Package: « ccu лета арды ы iue oe eoa S cnt 0.85 W 
Storage temperature range ....................................................... . -—65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 
Vcc Supply voltage í | 


VIH High-level input voltage 





SN54ABT162244 | SN74ABT162244 












VIL Low-level input voltage 


V Input voltage . 
іон High-level output current ` 
loL Low-level output current 


At/Av Input transition rise or fall rate 


TA 
NOTE 2: Unused or floating inputs must be held high or low. 


Outputs enabled 
Operating free-air temperature 








PRODUCT PREVIEW information concerns products in the formative or 


design phase of development. Characteristic data and other | 7) 
токо are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. I ' EXAS 
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 SN54ABT1 62244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED MAY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | | | 


Ta = 25°C SN54ABT162244 | SN74ABT162244 
PARAMETER TEST CONDITIONS 
МЫ ТҮРЕ МАХ] M MAX _ 


Е Voo=45V, Понс -1 mA 












-1 
МСС = 5 V, lon =- 1 mA | 3.85 
Усс-45М,, loH=-3mA | 3 


МСС = 4.5 У, loH=-12mA 2.6% 







VIK | | 
moe 
= 
Voc=45V, IoL=12mA СЕЮ 
р [Vcc-55V Wi=VocorGND [нр 
| юн |Усс-55У, Vo=27V | 10 
| dot | |Vcc-0 _ VioVos45V — — — | #10 
Vec=55V, Vo-55V |Outputshign |] 5] 
| lo |Усс-55У, Vo-25V  — à à — |-25 -55 -100 
| | 
loc ae) 
3. 


Voc=5.5V, 1050, - 






Vi = Vcc or GND 


Outputs disabled 





Voc = 5.5 V, 







| Outputs enabled ШЕ 
One input at | Data inputs 


3.4 V, 
Other inputs 





at Vcc or 





3.1 
-25 


T All typical values are at Vcc = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, < 50 pF (unless otherwise noted) (see Figure 1) 


| FROM To SN54ABT162244 
Ta = 25°C 
PARAMETER (INPUT) (OUTPUT) А 
| | MIN ТҮР МАХ | MIN МАХ 






oe 
— | 





PRODUCT PREVIEW information concerns products in the formative or | m | 
са phase yi жеше. анасына data rs A «is 
specifications are design goals. Texas Instruments reserves the right to TEXAS 
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SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED MAY 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 








LOAD CIRCUIT FOR OUTPUTS 
í tw — ——» 
| 
| | 3V 
Input 1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
3V 
Input 
(see Note B) 1.5У 1.5 V бы 


Output 


VOH 
1.5V 


пета Мор 


Output . 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. С) includes probe and jig capacitance. 


іріндірні. 
tPLZ/tPzL 
tPHZ/IPZH 





3V 
Timing Input 
оу. 
3V 
Data Input 1.5 V 1.5 V 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
| 3V 
Output 15V 
Control | | ` оу 
tPZL -» зед | | 
Output | | ‘PLZ еқ Ie 3.5 V 
Waveform 1 | 1.5 V | | 
S1at7V | | VoL + 0.3 V 
see Note C 
( ) я | ptPHz > <- 
PZH 
Output 8 үй NR VoH 
Waveform 2 15V VoH - 0.3 V 
S1 at Open | ; 
(see Note С) | = ON 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


В. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, | < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


MARCH 1993 










A-Port Outputs Have Equivalent 25-Q SN54ABT162245 ... WD PACKAGE 


Series Resistors, So No External Resistors ное Ewe DL PACKAGE 


Are Required | 


e Members of the Texas Instruments 
Widebus™ Family 


ө State-of-the-Art ЕРІС-ПВ ™ BiCMOS Design 
' Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
< 1 V at Vcc = 5 V, TA = 25°C 

e Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

e Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The ’ABT162245 is а 16-bit (dual-octal) 
noninverting 3-state transceiver designed for 
synchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 





This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 


The A-port outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce 
overshoot and undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT162245 is available in Трв shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT162245 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT 162245 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS 
“ОЕ pm | OPERATION 


B data to A bus 
A data to B bus 
Isolation 












Widebus and ЕРІС-ПВ are trademarks of Texas Instruments Incorporated. . 


PRODUCT PREVIEW information concerns products in the formative or | Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT162245, 5М74АВТ162245 - | | 
16-BIT BUS TRANSCEIVERS I | ТЕ: 








WITH 3-STATE OUTPUTS 
MARCH 1993 
logic symbolt | logic diagram (positive logic) 
200480 
TOR ИЫ 1DIR 
1DIR 3 EN1 [BA] 
3 EN2 [AB] 
_ 25 
20Е 
24 
2018 6 ЕМА [BA] 
6 ЕМ5 [AB] 1А1 
46 3 | 
ТАЗ — ee cee dee Q 183 
м 8 oe тоз 
35 4 17 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCG .............................. ЕРТТЕП ТТТ ТТТ -0.5 Vto 7 V 
Input voltage range, Vi (except I/O ports) (see Note 1) .................................. -0.5 Vto7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
` Current into any output in the low state, lo: SN54ABT162245 (B port) ..................... ..... 96 mA 
SN74ABT162245 (В рой) ......................... 128 тА 

| APOM каочрвотима kaq au q eG eM Guts ie habe ayers ей 30 mA 

Input clamp ситет пе Мра: 0) з крк йен ижер тазала Еники Ыра Ей шуарен yau teed ua -18 mA 
Output clamp:current; Tok (Vo <0) Su y еее жаа eee Pie e SURREY EROR чека eodem: —50 mA 
Maximum power dissipation at AS 55°C (in still air): DGG package ............................. 0.8 W 
DL package ......... porc 0.85 W 

Storage temperature range ае ТУІ” НЕГ? қазыны ашық Л ы О —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


MARCH 1993 





recommended operating conditions (see Note 2) 


SN54ABT162245 | SN74ABT162245 
UNIT 


Vcc Supply voltage 4.5 5.5 
IL | Ss | 
VI 0 Vc 








V Low-level input voltage 


| 
іон High-level output current mA 
loL 


Low-level output current RENS S mA 
pd ЕГЕ 
At/Av Input transition rise or fall rate Outputs enabled Lx o | 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


MARCH 1993 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
| TA = 25°C SN54ABT162245 | SN74ABT162245 
PARAMETER TEST CONDITIONS U 
Voc-45V, Ц--18тА | 2| az fe | “v 
Voc = 4.5 У, IoOH=-3mA 2.5 NC MIN 















МСС = 5 V, lOH =-3 mA 


B port 
VOH Усс = 4.5 V, ІОН = - 24 mA 
Усс<45М Іон = – 32 тА 
Voc = 45У, он=- 12 тА | Ароп | 


IOL = 8 mA 


loL = 12 mA 


2.63 


У 


m 
[ORA | 
ҺА | 
LOMA | 
| HA | 
[mA | 


№ 

++] NO о 
| 
-— 
№ 


0.55 


rt 
0.5531 


° 


* ' 
© © 
° 
Ж 


Control 
inputs 


| 






А or B ports +100 +100 


Voc = 5.5 V Мо = 2.7 V 


0.4 0.8 


0 


+ 

5 
Voc =0, V| or Vo $4.5 V +100 
ICEX Voc = 5.5 V, МО = 5.5 V Outputs high 50 
3 


+100 


Voc =5.5V, Уо-25У -50 -100 -180 


Outputs high | 2 
кс ‘lo =9, Outputs low 2 
| A or B ports 
Vi = Voc or Outputs 2 
GND disabled | 


-180 
2 


-1.2 
2.5 
3 
2 
0.55 
+1 
о | x 


mA 









1 
1 





u. 
n 
u 
u 
u 
m 
m 


Outputs 
Vcc = 5.5 V, 
СС | enabled 
Data inputs 
| Outputs 
disabled 


One input at 
3.4 V, 
Other inputs at 

Control inputs 1 
“с |М-25Уог05У 7 
| Со |Уо-25Уог05У - 7 
T All typical values are at Voc = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters lozH and IozL include the input leakage current. 


1l Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 


Мсс or GND 5 


NIT 
V 
V 
A 
A 
A 
A 
A 
A ; 
A 
pF 
pF 


222242 

25 
5 i 

2.6 

0.65 

0.55 

+1 

50 

| 50 
-50 

| 32 
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SN54ABT162260, SN74ABT162260 
12-ВП TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 


JUNE 1992 - REVISED JUNE 1993 








B-Port Outputs Have Equivalent 25-Q SN54ABT162260 . . . WD PACKAGE 
Series Resistors, So No External Resistors Ада ықы они РАСКАСЕ 
Are Required ( ) 
Members of the Texas Instruments ОРАП. в ПОЕЗВ 


Widebus™ Family 


State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


СЕТВЦ 2 
2833 





551| LEA2B 


GND Ца 53| GND 
ESD Protection Exceeds 2000 V Per 28205 521] 2B5 
MIL-STD-883C, Method 3015; Exceeds 200V 2Billc 5111 286 


Using Machine Model (C = 200 pF, R = 0) 
Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

Typical Мо p (Output Ground Bounce) 
«1VatVcc 25V, TA = 25°С 

Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


УссЦ? 
Ат Цв 
А2 [|9 
АЗЦ10 

GND [] 11 
AA |] 12 
A5 [| 13 


| 3 pc АбЦ14 | 43[|2B12 
Flow-Through Architecture Optimizes А7 45 421] 1B12 
PCB Layout АВ Цв 411811 
Bus-Hold on Data Inputs Eliminates the A9 []17 40[] 1810 
Need for External Pullup/Pulldown амо 18 391] GND 


Resistors 





| А10Ц19 38|11В9 
Packaged in Plastic 300-mil Shrink А11 [20 37 |1 1B8 
Small-Outline Packages апа 380-mil А12 |] 21 36] 1В7 
Fine-Pitch Ceramic Flat Packages Using Vccl]22 35 Vcc 
25-mil Center-to-Center Spacings 1B1 23 з4 186 
| 182 24 3311185 
пезсприеп | GND[|zs згремо 
The 'ABT162260 в а 12-bit to 24-bit multiplexed 1В3Ц26 3111B4 
‘D-type latch used in applications where two LE2B Ц27 soji LEA1B 
separate data paths must be multiplexed onto, or SEL Ц28 m [| OE1B. 


demultiplexed from, a single data path. Typical 
applications include multiplexing and/or demultiplexing of address and data information in microprocessor or 
bus-interface applications. This device is also useful in memory-interleaving applications. 


Three 12-bit I/O ports (А1-А12, 1В1-1В12, and 2B1—2B12) are available for address and/or data transfer. The 
output-enable (ОЕ1В, OE2B, and ОЕА) inputs control the bus transceiver functions. The OE1B and OE2B 
control signals also allow bank control in the A to B direction. 





Address and/or data information can be stored using the internal storage latches. The latch-enable (LE1B, 
LE2B, LEA1B, and LEA2B) inputs are used to control data storage. When the latch-enable input is high, the latch 
is transparent. When the latch-enable input goes low, the data present at the inputs is latched and remains 
latched until the latch-enable input is returned high. 


The B-port outputs, which are designed to sink up to 12 mA, include 25- Q series resistors to reduce overshoot 
and undershoot. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 


Widebus and ЕРІС-ПВ are trademarks of Texas Instruments Incorporated. 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
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description (continued) 


The SN74ABT162260 is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT162260 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT162260 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLES 
B TO A (OEB - H) 
INPUTS 


1B SEL ІЕІВ LE2B ОЕА 


2B | 
| H H X L 





| A TO B (OEA = H) 
INPUTS OUTPUTS 
A LEAIB LEA2B ОЕТВ OE2B| 18 2B 
H H 


H H 




















1Bo 
1Bo 2Bo 
2 
Ас ме 
2 
Active 





. Active 





г г т T P r prp r|m 


E 
L 
L 
L 
L 
L 
L 
L 
H 
L 
H 
L 





>x >x >x x г гг Іі тт 
<x >x >x жг тт г г rm 


Active 
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logic diagram (positive logic) 
LE1B — 
LE2B 

LEA1B —22 


LEA2B 


OE2B -56 С 


ОЕ1В ТИИТ 


OEA — | 
к ||| 


PB 
ШЕ 


То 11 Other Channels 


| 
М! ZVV 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range; Мей: ага iss ee Pi eee Мары АТ oa nde eee wee EE -0.5 Vto 7 V 
Input voltage range, Vi (see Note 1) ....................................... ТУТУ | -0.5Vto7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT162260 (A рой) .......................... 96 mA 
SN74ABT162260 (A port) ......................... 128 mA 

| | P poll tts uendere RUE tar Cad ie 30 mA 
Input clamp current, цк (М < 0) ............................. О е —— —18 mA 
Outpütclamp current lon (Vo) « 0) Side сы КЫ ная Еа aea Eco ev UR БАЗ MEE —50 mA 
Maximum power dissipation at TA = 55°C (instill air) ........................................... 1W 
Storage temperature range ....................................................... —65?C to 150?C 


" TStresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 

. implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


Supply voltage 4.5 5.5 
High- -level input voltage 

Low-level input voltage - i 
Input voltage 

High-level output current 


Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 
Operating free-air temperature — 


теге 2: Unused or floating control inputs must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 










TA = 25°C SN54ABT162260 | SN74ABT162260 
PARAMETER TEST CONDITIONS 
а остави (=m 


остава юн ол — —— | 28 
Noo - Sv ОН mA p sd 
Усс=45% lon=-26mA о 
Voc=45V, lou--32mA |) 2t O 
= шш = 
Мсс-45М Ior=12mA[Bpot | — ов 


(оса взУ Сото прис 
a or GND 


Мостава мтаву — oe 

(по Vcc-45V VIS2V | or B ports 
Меставу ИСУ | СЕ 
сб  [veesssv. (527% 
5 


| 
0 

одб |Уос-55У, Vo-05V 
Си |Veczo. Момо<аву 
ІСЕХ Yoo = 5.5 V, Vo= 5.5V | Outputs high 










Outputs high 
1. [Outputs iow — | 
Vi = Vcc or GND 

Outputs disabled 


Alcc* Усс- 5.5 V, One input at 3.4 V, 
Other inputs at Vcc or GND 
| сб |м- 2.5 V or 0.5 V 
| Co |Мо-25Уог05У "y 


ТА P values are at Voc =5 V. 

+ Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š The parameters (отн and IozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


Pulse duration, LE1B, LE2B, LEA1B, or LEA2B high 
Setup time, data before LE1B, LE2B, LEA1B, or LEA2BI 
ят Hold time, data after LE1B, LE2B, LEA1B, or LEA2BL 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
_ temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) | 


Vcc = 5v SN54ABT162260 | SN74ABT162260 
DAT 25°C UNIT 


ТҮР МАХ| MN МАХ | 


41 54 
27 54 
4.9 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 









LOAD CIRCUIT FOR OUTPUTS 
4 tw —— 
| 
| | 3V 
Input 1.5 V 1.5 V 
0 V 
VOLTAGE WAVEFORMS 


PULSE DURATION 


3V 
(see Note B) | | оу 
| 4» 
tPLH a | | PHL 
| | ------ Мон 
Output | 15У| Җ 15У 
| | | VOL 
(PHL —— b | тін 
| | Уон 
Output 1.5V 1.5V 
---- VoL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. Cy includes probe and jig capacitance. 


ірі н/ІРНІ. 
tPLZ/tPzL 
tPHZ/tPZH 





3V 
Timing Input 
оу 
зү 
Data Input 1.5 V 1.5 V 
| 0У 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
| зу 
Control | | i оу 
tPZL -» ый | | 
Output | зае ^ y 3.5 V 
Waveform 1 | 1.5 V | | 
Siat7V | ; VoL * 0.3 V v 
(see Note C) a АБДУ 0 a- 
їр2н > 4- 
Output | | ee МӘН 
Waveform 2 15V VoH - 0.3 V 
S1 at Open ` | 
(see Note С) i =~0V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


B 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
D 


. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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B-Port Outputs Have Equivalent 25-Q Series SNS4ABT162460 . . . WD PACKAGE 
Resistors, So No External Resistors Are Ба тоз views ара 
Required 

рап ОГ те Техаз Instruments LEAB1 01 56 | OEB1 
Widebus™ Family LEAB2 [|2 | ss[]OEB2 


State-of-the-Art ЕРІС-ПВ ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


ESD Protection Exceeds 2000 V Per 


LEBA (|з 
GND Ца 
LEB1 ПБ 


MIL-STD-883C, Method 3015; Exceeds 200 V LEB2 Це 511} 1B2 
Using Machine Model (C = 200 pF, R = 0) Vcc Ц7 501) Vcc 
CLKBA Цв 49 1B3 


Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


Typical Vo_p (Output Ground Bounce) 

<1Vat Voc = 5 V, TA = 25°C 

Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 
Flow-Through Architecture Optimizes 


OEB Цо 
CLKAB Ц 10 
GND [|] 11 

1A Ц12 

2A [|13 
CE_SELO || 14 
CE SEL1 Ц 15 


PCB Layout 3A[}16 — 41[] 3B2 
Bus-Hold Inputs Eliminate the Need for ДА Ц 17 40 3B3 
External Pullup Resistors GND [| 18 зә GND 


Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 


CLKENAB |119. 
CLKENB || 20 
CLKENBA || 21 


FEBRUARY 1993 








25-mil Center-to-Center Spacings Vcc Ц22 35 Vcc 
ЕВЗ [|23 34|] 4B3 
description 1ЕВ4 24 — ss[]4B4 
омо Ц25 зг} GND 





Тһе 'ABT162460 ва 4-bit-to-1-bit multiplexed 
registered transceiver used in applications where 
four separate data paths must be multiplexed 
onto, or demultiplexed from, a single data path. 
Typical applications include multiplexing and/or 
demultiplexing of address and data information in microprocessor or bus-interface arioliculions: This device is 
also useful in memory-interleaving applications. 


Five 4-bit I/O ports (1A—4A, 1B1—4, 2B1—4, 3B1—4, and 4B1—4) are available for address and/or data transfer. 
The output-enable (OEB, OEB1-—OEBA, and ОЕА) inputs control the bus transceiver functions. These control 
signals also allow 4-bit or 16-bit control depending on the OEB level. | 


OEA [126 
LEAB3 127 
| ЕАВ4 || 28 


Address and/or data information can be stored using the internal storage latches/flip-flops. The latch-enable 
(LEB1—LEB4, LEBA, апа LEAB1—LEAB4) and clock/clock-enable (CLK/CLKEN) inputs are used to control 
data storage. When either one of the latch-enable inputs is high, the latch is transparent (clock is a don't care 
as long as the latch-enable is high). When the latch-enable input goes low (providing that the clock does not 
transit from low to high), the data present atthe inputs is latched and remains latched until the latch-enable input 
is returned high. When the clock-enable is low and the corresponding latch-enable is low, data can be clocked 
on the low to high transition of the clock. ед either the clock-enable or the corresponding latch-enable is high, 

the clock is a don't care. 


Four select (SELO, SEL1, CE_SELO, and CE_SEL1) pins are provided to multiplex data (A port), or to select 
one of four clock-enables (В port). This allows the user to have the flexibility of controlling one bit at a time. 
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description (continued) 


The B-port outputs, which are designed to sink up to 12 mA, include 25-Q series resistors to reduce overshoot | 
and undershoot. | 


Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 


To ensure the high-impedance state during power-up or power-down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT162460 is available іп Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT162460 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT 162460 is characterized for operation from —40?C to 85°C. 


A-TO-B OUTPUT-ENABLE TABLET 


INPUTS OUTPUTS 


|CLKENAB CE SEL! CE SELO CLKAB LEAB1 LEAB2 LEAB3 LEAB4 мини 





+ This table does not cover all the latch-enable cases since they have similar results. 
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B-TO-A STORAGE TABLE (BEFORE POINT “P”) 


INPUTS 
CLKENB CLKBA LEB1 LEB2 LEB3 LEB4 SEL1 SELO 


r- 
г 


L 
H 
и | 
L 
L 
H 
H 


H 
L 
H 
L 
H 
L 
H 
L 
H 
L 





+ TL. dg 
= 


B-TO-A STORAGE TABLE (AFTER POINT “P” 


) 
INPUTS OUTPUT 
CLKENBA CLKBA LEBA OEA B A 


(X X H 2 
H L 
H 

| Aot 
| | L 
H 

| | Aot 





1 Output level before the indicated steady-state input conditions 


were established. 
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FEBRUARY 1993 





logic diagram (positive logic) 


LEB4 3 | > 
LEB3 x > 
LEB1 p | 









CLKENB 


SEL1 
SELO 
LEBA 
. CLKBA 


CLKENBA 
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WITH 3-STATE OUTPUTS 
FEBRUARY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Мос: ¿urucurana ыы Qc DEN ын aa du d au ard —0.5Vto7V 
Input voltage range, V| (except I/O ports) (see Note 1) .................................. —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Ilo: SN54ABT162460 (А port) .......................... 96 mA 
5М74АВТ162460 (A port) ......................... 128 mA 
BPOM fg к не eee ee ee gel ШАК en ipu ы 30 mA 
Input clamp current, цк (М < 0) ........................................... guae oui as —18 mA 
Output clamp current, low (Vo <0) 2 о ba vb bere RR CR o RT ҚАЙ ік o КУЗ —50 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................... 1W 
Storage temperature range ....................................................... —65?C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


UNIT 


recommended operating conditions (see Note 2) 


[Weg Sup 71405 
Мн нанео] 
Wu lowi |в 
M ври СИИ 
lou начво пра 
as 
Па 
==. 
[-5 ws | 












"m 
loL Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 
ТА Operating free-air temperature | 


. NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS | 
WITH 3-STATE OUTPUTS | | 


FEBRUARY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


| TA = 25°C SN54ABT162460 | SN74ABT1 62460 
PARAMETER TEST CONDITIONS ` 
. [ww eet мах ww ма 


Voo=45V, lOH mA 
МСС + 5У loH=-3mA | 3 


V 

V 
Усс = 4.5 У, Іон = – 32 тА 

V 





МСС = 4.5 У, loL = 48 mA 

CC = OL A port 
Voc = 4.5 У, ІСІ = 64 тА 
Voc = 4.5 У, loi = 12 тА | B port 


Voc = 5.5 V, Control inputs 
Vi = Vcc or GND A or B ports 
С D 
И(ной) А огВ ports 
ons 
Ско [Veo=0,_VierVosa5v — 





Voc = 5.5 У, One input at 3.4 V | | 

# СС , p , 

is Other inputs at Voc or GND 
CG № = 2.5 Мог 0.5 V Control inputs | 


T All typical values are at Vcc = 5 V. | | | 

+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 

§ The parameters lozH and 102 include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


IK 

OH 

OL 
Сі 
Сю 
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timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) 
Eua aa 























switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 pF (unless otherwise noted) (see Figure 1) 


FROM Ста: Е SN54ABT162460  SNZ4ABT162460 | 62460 
PARAMETER (INPUT) РЕ А 


ТҮР МАХ 
PLH AorB BorA 
tPHL 


а M ЖСН 
tPHL : 

РЕН CLKBA A 

tPHL 








15 


o 


ren LEBA A 
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Pulse duration 
дв | — — 2 | 
ео jme | |» 
Setup time 
ск | f 2 j] 
A before LEABJ or B before | ЕВА! TPT М 
w | | 2 — 
mer aoB ].. O 2 | 
A айегсЕАВГогВаи ква O | — | s j 
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From Output 
Under Test 


Сі = 
(see Note А) 


.. Input 


Input 
(see Note B) 


Output 


Output 





PARAMETER MEASUREMENT INFORMATION 






50 pF 


GND 
| tPLH/tPHL 
| tPLZ/tpzL 
tPHZ/tPZH 


Timing Input 





| | 3v 


2 sd der Data Input 





оу 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 


3v Output ' 3V 
utpu 
: 1.5 V 
(isv y DA 0V Control Qv) 0У 
| | Ра Ра -»  M— 
ын---> ірні. | | 


> | 
| | —i-—— Уон Output | 3.5 V 
| -— 15V | Waveform 1 1.5 V J | 
мъ TM S12t7V VoL + 0.3 V VoL 
| OL (see Note C) 


| 
| 
| +» | | tpHz > 
ні 6—9) <> ин Фан мое“. ¥ 


Output | | СУИ 

| T | qm Мон Waveform 2 gm Мон - 0.3 V VoH 
: j S1 at Open ` а 
——— VOL (see Note C) : ON 


VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS | LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 
B. 
C. 


D. 


CL includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, t< < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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е B-Port Outputs Have Equivalent 25-0 - SNS4ABT162500 . .. WD PACKAGE 
Series Resistors, So No External Resistors sn gis ll da VAPISADE 
Are Required ) 

° ome the Texas Instruments OEAB [11 561] GND 
Widebus ™ Family | . LEAB []2 55|] CLKAB 


€ State-of-the-Art EPIC-IIB '" BiCMOS Design A1 Цз 54 || Ві 
Significantly Reduces Power Dissipation GND []4 531] GND 
е UBT™ (Universal Bus Transceiver) A2 Ц5 521) B2 
Combines D-Type Latches and D-Type АЗ Це 51|] B3 
Flip-Flops for Operation in Transparent, Vcc U7 50|] Voc 
Latched, or Clocked Mode А4 Цв 491] B4 
е ESD Protection Exceeds 2000 V Per A5 Це 48|] B5 
MIL-STD-883C, Method 3015; Exceeds . АбЦто — 47[| B6 
200 V Using Machine Model омо Ци [омо 
(С = 200 pF, R = 0) A712 45| B7 
е Latch-Up Performance Exceeds 500 mA A813 4488 
Per JEDEC Standard JESD-17 A914 аз B9 


€ Typical Vo; p (Output Ground Bounce) sau BIO 


o А11 Ці — 41[J] B11 
< 0.8 V at Vcc = 5 V, TA = 25°C А12 157 401812 
е Flow-Through Architecture Optimizes GND [118 391] GND 
PCB Layout Ai3[]i9 зв] B13 
е Packaged in Plastic 300-mil Shrink | А14 Ц20 з7[]В14 
Small-Outline Packages and 380-mil | А15 Ц21 | 36) B15 
Fine-Pitch Ceramic Flat Packages Using Voc Ц22  35[] Vcc 
25-mil Center-to-Center Spacings A16 [123 341] B16 
M | А17 Ц24 — 33|| B17 
description омо 25 з GND 
These 18-bit universal bus transceivers combine 2018 Ц26 31] D. 
D-type latches and D-type flip-flops to allow data ОЕВА Ц27 зо CLKBA 
flow in transparent, latched, and clocked modes. LEBA [|28 29) GND 


Data flow in each direction is controlled by 
output-enable (OEAB апа ОЕВА), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. 


For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When LEAB is low, the 
A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A bus data is stored in the 
latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB is active high. When OEAB is high, 
the outputs are active. When OEAB is low, the outputs are in the high-impedance state. 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables : are 
. complementary (OEAB is active high and OEBA is active low). 

















The B-port outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce 
overshoot and undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to GND through. a 
pulldown resistor; the minimum value of ще resistor is determined Бу the current-sourcing capability of the 
driver. | 


Widebus+, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated. 
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мамана LONGOYd 


SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 


description (continued) 


Тһе SN74ABT162500 is available іп ТР shrink small-outline package (DL), which provides twice the /О ріп 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT162500 is characterized over the full military temperature range of —55°C to пее Тпе 
SN74ABT1 62500 is characterized for operation from —40°C to 85°C. 








FUNCTION TABLET 
INPUTS OUTPUT 
OEAB LEAB CLKAB B 





T A-to-B data flow is shown: B-to-A flow is similar but 








uses OEBA, LEBA, and CLKBA. 

t Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady- -state input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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logic symbolt 


OEAB 


CLKAB 
LEAB 


OEBA 


CLKBA 
LEBA 


А1 


А2 
АЗ 
А4 
А5 
A6 
A7 
А8 
А9 
А10 
А11 
А12 
А1З 
А14 
А15 
А16 
А17 
А18 


SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


54 


52 
51 
49 
48 
47 
45 
44 
43 
42 
41 
40 
38 
37 
36 
34 
33 
31 


B1 


B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
B10 
B11 
B12 
B13 
B14 
B15 
B16 
B17 
B18 


WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 
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PRODUCT PREVIEW 


малана 1опаона 


SN54ABT162500, SN74ABT162500 / 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 
logic diagram (positive logic) 


С OEAB — 


CLKAB = Q 


LEAB 
LEBA ар 


сад. 30 
CLKBA 


OEBA = 


V V VVV VV 


A1 


Tr 





To 17 Other Channels 


absolute maximum ratings over operating free-air тирегин range (unless otherwise noted)t 


Supply voltage range; Мост с езара а ӨРТЕР ыға Ы а Бед -0.5 Уіо7У 
Input voltage range, V| (except I/O Dons) (see Note 1) ................... ИРИРЕК И -0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162500 (A port) .......................:.. 96 тА 

SN74ABT162500 (A port) ......................... 128 mA. 

a Брой us deos tue рма ee ыры es пред anges 30 mA . 

Input clamp current, lc (Vj < 0) ............................... пръти eee ere ....... 18 mA 
Output clamp current, Іоқ (Мо < 0) ........................... РВУ iS е аа —50 mA 
Maximum power dissipation at TA = 55°C (A SUMAN) із, te nera tU ERES eee ОК О .. 1W 
Storage temperature range ....................................................... —65°С to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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2 SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 





recommended operating conditions (see Note 2) 


SN54ABT162500 | SN74ABT162500 






аво аз — | vj 
СТТ ИСТИ | 98. 


V 
V 
у 
у 
| 
іон High-level output current mA 
OL 


Low-level output current mA 
At/Av Input transition rise or fall rate Outputs enabled 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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мамзаа LONGOdd 


SN54ABT1 62500, SN74ABT162500 — 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS | | 


JUNE 1992 — REVISED OCTOBER 1992 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | | 
| | SN54ABT162500 | SN74ABT162500 
PARAMETER . TEST CONDITIONS 


Voc = 4.5 V, Іон = - 3 mA 2.5 | 
| МСС = 5 V, он =-3 mA 
A port CC OH | 
Vcc = 4.5 V, ІОН = - 24 mA 
Voc = 4.5 V, ІОН = - 32 тА 2+ 


Voc = 4.5 V, ІОН =- 1 mA 3.35 

МСС =5V, ЛОН = — 1 mA . 9.85 
B port CC OH 

Vcc = 4.5 V, ОН + - 3 mA 3.1 


Voc = 4.5 V, ІОН = – 12 mA 2.6 


A port Voc = 4.5 V 
VI = Vcc or GND 


Vcc = 5.5 V, n 
ICEX Vo - 5.5 V Outputs high 


4 Voc =5.5V, Vo =2.5V -50 -100 -180| -50 -180 
Усс = 5.5 V, Outputs high 
Outputs low | 
Outputs disabled 


NIT 





TA = 25°C 
MIN ТҮРІ МАХ 






о | о Го. 
G | CO] о NI GIO 
і 





_ 
N 
= 
№ 


3.35 
3.85. 


e го 
- N G | Q 
j 


VOH 
VOL ` 0.55 






— 
e 
— 
о 
— 
o 
= 
> 


-h 
e 
| I+ 
= |. N | H 
Ган 9 
© 
T 
» 


+100 ША 


сл 
e 
о 
о 
Е = 
> 


N | о 
АҒЫ | - 
o|— + ЕХ 


-50 -180 
-25 -100 





CC 


AorB ports lo = 0, 
- М = Усс or GND 


Асс? Voc = 5.5 V, One input at 3.4 V, 
Other inputs at Voc or GND 





со 
g 
о 


© | E 
т 


Control inputs | VI = 2.5 V ог 0.5 V 3 
io МО = 2.5 Vor 0.5 V 


ТА typical values are at Voc = 5 V. 
+ Оп products compliant to MIL-STD-883, Class B, this parameter does not apply. 

Š The parameters IOZH and lozL include the input leakage current. 

‘I Not more than one output should be tested at a time, and the duration of the test should not exceed one second. - 


o 
“п 


i i | 
N ft i+ 
O | — 
| | с |. 
j = 
э] |ы Ыр | 8 


Q 
G | O | O° 

ol 
O) | O) | O 


Q 


A or B ports 





.. f This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 





timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) 


k а 


folock Clock frequency 0 150 0 150 MHz 


LEAB or LEBA high 
Pulse duration ---------- 
CLKAB ог CLKBA high ог low 
А before CLKABL 
| B before CLKBAL 
Setup time 


NUN o СИ 















ІШ 


tsu 


A after CLKABJ ог B after СКВА} 
th Hold time 
switching characteristics over recommended ranges of supply voltage and operating free-air . 
temperature, Сү = 50 pF (unless otherwise noted) (see is al 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 


— ma | Ер 
PLH А ог B 






Lz | 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 


| PARAMETER MEASUREMENT INFORMATION 













о 7V 
О 
From Output ‚ © Open 
Under Test GND | 
| oe | — tPLH/tPHL 
CL = 50 pF | tPLZ/tPZL 
(see Note A) | tpHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
3V 
Timing Input 
OV 
š tw — 
| | 
| | 3v 
l t | | | ШЫ 
при 1.5V 1.5V Data Input 1.5 V 15V. 
оу OV 
VOLTAGE WAVEFORMS |... VOLTAGE WAVEFORMS 
PULSE DURATION | SETUP AND HOLD TIMES 
тла 3V : зу 
ее N SV А 
(see Note В) | “ | OV. Control | | | | оу 
| | « » tPZL—»  M— 
тін 7€ P ЭЙЕ ды || tee 


| 
~ |] 
| 


2 | 
| | | ——— VoH " Pb | | 3.5 V 
15V aveform | 1.5 V | 
Output | 1.5V | j S1 at 7V VoL + 0.3 V bos 
: | | OL (see Note C) Жақ 


| 
| >- | РН P rm 
н. ——0 4-»- ірін tza eC 


Output | 


| | ара SY 
| | | — Уон Waveform 2 E. Уон - 0.3 V ӨН | 
Y | | == 0 


—-—-— VOL (see Note С) 


. VOLTAGE WAVEFORMS | | | AX VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES : ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS - LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
| B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, | < 2.5 ns. 
С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. | 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SEPTEMBER 1992 — REVISED OCTOBER 1992 





е B-Port Outputs Have Equivalent 25-0 5М54АВТ162501... WD PACKAGE 


Series Resistors, So No External Resistors SN74ABT162501 . . . DL PACKAGE 
(TOP VIEW) 


Are Required 
е Members of the Texas Instruments 
Widebus™ Family 


е State-of-the-Art EPIC-IIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 


е UBT™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мор (Output Ground Bounce) 
< 0.8 Vat Vcc = 5 V, TA = 25°C 

ө Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


These 18-bit universal bus transceivers consist of 
storage elements that can operate either as 
D-type latches or D-type flip-flops to allow data 
flow in transparent or clocked modes. 


Data flow in each direction is controlled by output-enable (OEAB апа OEBA), latch-enable (LEAB and | ЕВА), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB. When ОЕАВ is high, 
the outputs are active. When OEAB is low, the outputs are in the high-impedance state. 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 








The B-port outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce 
overshoot and undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. | B | 


The SN74ABT162501 is available іп ТГ shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Widebus+, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated. 
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 SN54ABT162501, SN74ABT162501 


18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS __ 


SEPTEMBER 1992 - REVISED OCTOBER 1992. 


description (continued) 


Тһе SN54ABT162501 is characterized over the full military temperature range of —55?C to 125°C. Тһе 
SN74ABT162501 is characterized for operation from —40°C to 85°C. | | 


FUNCTION TABLET 


INPUTS OUTPUT 
B 


OEAB LEAB CLKAB A 





T A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. | 

+ Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was high before LEAB went low. 

§ Output level before the indicated steady-state input 
conditions were established. 
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logic symbolt 


OEAB 
CLKAB 
LEAB 


OEBA 
CLKBA 
LEBA 


Al 


A2 
A3 
A4 
А5 
А6 
A7 
A8 
A9 
A10 
A11 


A12 


A13 
A14 
A15 
A16 
A17 
A18 


SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. . 
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42 
41 
40 
38 
37 
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WITH 3-STATE OUTPUTS 


SEPTEMBER 1992 - REVISED OCTOBER 1992 


B1 


B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 


B10 


B11 


B12 


B13 
B14 
B15 
B16 
B17 
B18 
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PRODUCT PREVIEW 


SN54ABT1 62501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 


... WITH 3-STATE OUTPUTS 


мамааа 12п0о0аа 


SEPTEMBER 1992 — REVISED OCTOBER 1992 
logic diagram (positive logic) 


1 
OEAB 


CLKAB = 


LEAB 


LEBA —28 . 


30 
. CLKBA — 


—— И Та 
ОЕВА ө 


А1 


N AN 7s 


ПА а 


10 
use 2 
4 р —H 4 





То 17 Отег Спаппе!5 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ........................... Mosa lets ГО ... —0.5Vto7 V 
‘Input voltage range, Vj (except I/O ports) (see Note 1) .................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT162501 (А port) ............... оола 96 тА 

SN74ABT162501 (А port) ........... Rm 128 mA 

B port ...... КОККО КОЛО О RTT 30 mA 
Input clamp current, lc (V< 0) .................................. rr EE —18 mA 
Output clamp current, Іок(Мо<0).......................................... ааа —50 mA 
Maximum power dissipation at TA = 55°C (instill ай) .......................................... 1 W 
Storage temperature range «cce ec s em cea Moos Ша каж a C vend ao e елен ЖЫЗ —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 

. functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative- voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 


WITH 3-STATE OUTPUTS 


SEPTEMBER 1992 - REVISED OCTOBER 1992 





recommended operating conditions (see Note 2). 


SN54ABT162501 | SN74ABT162501 
UNIT 


Vcc Supply voltage 
Low-level input voltage 
Input voltage 


High-level output current 


loL Low-level output current 


At/Av input transition rise or fall rate 
TA Operating free-air temperature -55 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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малана іопаона 


SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS ` 5 


SEPTEMBER 1992 - REVISED OCTOBER 1992 


electrical characteristics over recommended operating free-air temperature range (unless 
PARAMETER 


otherwise noted) 
| | SN54ABT162501 
. TEST CONDITIONS 


VIK | МСС = 4.5 V, | =-18 тА 
Voc = 4.5 V, ІОН = - З mA 2.5 


МСС = 5 V, loH = - 3 mA 
Voc = 4.5 V, Іон = – 24 mA 


Voc = 4.5 V, Юн = – 32 mA 2t. 
Voc = 4.5 V, ІОН = – 1 mA 3.35 


МСС = 5 V, ІОН == 1 mA 3.85 
Vcc = 4.5 V, loH =— З тА 3.1 


Voc = 4.5 V, ІОН = - 12 mA 2.6 
ІСІ = 48 mA 0.55 
A port: Voc = 4.5 V 


B port Voc = 4.5 V, loL = 12 mA 


Control inputs | Voc = 5.5 V, 
A or B ports VI = Vcc or GND 


lOZHŠ ` Усс-5-5У, Vo =2.7V 
Voc = 5.5 V, Vo =0.5V 
Voc = 0, Vi or Vo < 4.5 V +100 


Outputs high | 
A port Voc =5.5V, Vo =2.5V -50 -100 -180| -50 -180 
Усся55М ` 


TA = 25°C 
MIN ТҮРІ МАХ 
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го | + 
- | N 


- 
N 
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B port 
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о |= 
х 






оо 
о 


оо 


ІСС A or В ports 


lo = 0, 


VI = Vcc or GND | Outputs disabled 


Асс? Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at Vcc or GND | 





л 
O 
Qi 
o 





Ci Control inputs | VI = 2.5 V or 0.5 V | 3 
Cio A or B ports Vo = 2.5 Vor0.5 V 


Т All typical values are at Vcc = 5 V. : 
+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 
§ The parameters lozH and lozu include the input leakage current. | 


1 Not more than one output should be tested at a time, and the duration of ће test should not exceed one second. 
# This is the increase in supply current for each input that is at the specified TTL voitage level rather than Усс or GND. 
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SN54ABT162540, 5М74АВТ162540 





16-ВП BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JULY 1993 





е Output Ports Have Equivalent 25-Q Series SN54ABT162540 . .. WD PACKAGE 
Resistors, So No External Resistors Are SN74ABT162540 .. . DL PACKAGE 
Required | (TOP VIEW) 


e Members of the Texas Instruments 
Widebus™ Family 


ө State-of-the-Art EPIC-IIB тм BiCMOS Design 
Significantly Reduces Power Dissipation 


e Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Мо р (Output Ground Bounce) 
< 1 V at Voc = 5 V, Ta = 25°C 

е Distributed Усс and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


These 16-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 





The outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce overshoot 


and undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT 162540 is available іп Тв shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT162540 is characterized for operation over the full military temperature range of —55°C to 125°C. 


. The SN74ABT162540 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS OUTPUT 
|OEi OE2 А) Y 


H 
L 
2 
2 





.Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
denn phase of development. Characteristic data and other 
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мамача топоова 


SN54ABT162540, SN74ABT162540 
16-ВІТ BUFFERS/DRIVERS __ 











JULY 1993: 
logic symbolt | logic diagram (positive logic) 
SIUR: T 106 -1 
10E1 > | 
oE 48 2 10Е2 
— 24 
2ОЕ1 ^ 
_ 25 1^1 1Y1 
20E2 ^ 
47 2 | | 
ТА. 46 | 1 AVA 3 BE os | — 
ыз 
ine 44 sassa 5 ids To Seven Other Channels 
ыз Z= == 
38 11 2OE2 
36 13 2A1 
2да — BR 17 ova | 
30 19 | To Seven Other Channels 


с TThis symbol is in accordance with ANSI/IEEE Std 91-1984 


and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


supply voltage Tange: Мосе хек ыкка» шнш E ERU аи du ЕЕЕ ака au ua Y ЕЗ —0.5Vto7V . 
Input: voltage range, Vi (see Note: T) «coca haer rex baa was ure DEDERE Ee ЕЧ —0.5Vto7V . 
Voltage range applied to any output in the high state or power-off state, Vo ........... .. —0.5 V to 5.5 V 
Current into any output іп the low state, lO .................................................. 30 mA 
Input clamp current, lc (Vi < 0) ........... ылары amu st Saa aa аа S Qa та má rm —18 mA 
Output clamp current, Ток (Мо < 0) ............................................ meetin tense de -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................ 0.85 W 
Storage temperature range .................................. ТИР ee ГЕ ГГ —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions’ is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT162540, SN74ABT162540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JULY 1993 





recommended operating conditions (see Note 2) 











SN54ABT162540 | SN74ABT162540 


2 


5 
Мн High-level input voltage NE ни 2 
Ми. Low-level input voltage 08. 
МІ Input voltage 0 Vcc 
Іон High-level output current ` -12 
loL Low-level output current 12 
At/Av Input transition rise or fall rate 10 
TA Operating free-air temperature -40 85 
NOTE 2: Unused or floating inputs must be held high or low. 





5.5 


| 


А 
mA 
ns/V 
°C 












electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54ABT162540 
UNIT 





Ta = 25°C 


PARAMETER TEST CONDITIONS 
MIN TYPT MAX 


|. VK |Мсся45М = -18 mA 


Vcc = 4.5 V, loH=-1mA 3.35 
| Voc 25V ОН =- 1 mA 3.85 









3.35 
| 3.85 ` 
остави louc-3m |а 
2e 


e 
со 


| wq | |Мссе55м ViIi=Vcc or GND | 
І02Н9 |Усс-5.5М Vo=2.7V 
10718 Voc =5.5V, Мо = 0.5 


T 
> 


го | о 

O I! — 

о |, 
@ | H- о Е 
Oj- о): N 


тл 
o 
1 
л 
© 
| 
с 
° 


со | со 
Wi O | a 
ИА 


т 
> 


МСС =4.5 У 10 = 12 тА 


+100 | uA 


Усс =0 V| or Vo < 4.5 V | +100 


Voc = 5.5 V, : 
ICEX Vo - 55 V Outputs high 


| j ol | | Vgc =5.5V, Уо-25У -50 -100 -180 


Outputs high | 
Vi = Vcc ог GND 
| : Outputs disabled 


Outputs enabled 


o 


Cc 
© 


оо 
= 
| H- L 
— N N - ( № 
о 


| = со сл 
= | o INNIN © 


= 
> 


-50 -180 -50 -180 тА 


3 
> 


о 
N 





VIK 
Уон — = E 
Vcc =45V, doi = 8 тА 0.4 
VOL = = 
ІСС 


Vcc =5.5V, 
One input at 











# 3.4 V, inputs | | 
АСС Other inputs Outputs Свазев 0.05 
at Vcc ог 


— 


GND Control inputs 


V| =2.5 V or 0.5 V 

| Co |Мо-25Уог05У | 

T All typical values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

9 The parameters lozH and lozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


"o 
тп 


= 
л 
= 
о 


7 
7 


75 
т 


| = 
| о оз сл 
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Y 


SN54ABT162541, SN74ABT162541 





16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JULY 1993 






€ Output Ports Have Equivalent 25-Q Series ° 8М54АВТ162541... WD PACKAGE 
Resistors, So No External Resistors Are SN74ABT162541 ... DL PACKAGE 
Required (TOP VIEW) 


e Members of the Texas Instruments 
Widebus™ Family 


€ State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 


€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо p (Output Ground Bounce) 
«1VatVcc = 5 V, TA = 25°C 

e Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 


e Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The “ABT162541 is a noninverting 16-bit buffer 
composed of two 8-bit sections with separate 
output-enable signals. For either 8-bit buffer 
section, the two output-enable (1ОЕТ and 1OE2 
or2OE1 and 20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 





The outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce overshoot 


and undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT162544 is available іп ТГ shrink small-outline package (DL), which provides twice the I/O ріп 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT162541 is characterized for operation over the full military temperature range of —55?C to 125?C. 


The SN74ABT162541 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS OUTPUT 
[GE OE A | Y 


L 
H 
2 
2 








Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
PRODUCT PREVIEW information concerns products in the formative or ош. 

design phase of development. Characteristic data and other 1, 

specifications are design goals. Texas Instruments reserves the right to \ 
change or discontinue these products without notice. I EXAS 
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PRODUCT PREVIEW 


мамзна іопаона 


. SN54ABT162541, SN74ABT162541 


16-BIT BUFFERS/DRIVERS 











WITH 3 STATE OUTPUTS 

logic symbolt I | . logic diagram (positive logic) 

Roos 1 | 10E1 1 
10ЕТ -- 2 Mic 

JL 160E2 = ` 10Е2 
= = ud - 
205? 25 X 1A1 1Y1 
1A3 44 DEM 5 458 То Seven Other Channels 
1а — — 5. та ы 
ЛАВ 37 NN Е avs 2A1 2Y1 
ma | — 5. гүз i SINI 
2А4 | эу es ed 2Ү4 | To Seven Other Channels ` ` 
2Ав —— |  - yn Š ША 


T This symbol is іп accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage tange; VGC «iter pie кка» М a ERR RETE PA Y РРР -0.5 М 07У 
Input voltage range, VI (see Note 1) ...... "err —0.5 V to 7 V 
Voltage range applied to any output in the high state or Poweron state, Vo ........ КЕНГЕ -0.5 V to 5.5 V 
Current into any output in the low state, lo .................................. ыза ысы eae ee 30 mA 
Input clamp current, цк (VI < NOME aL ТТГ расова TM TNR —18 mA 
Output clamp current, Ток (Мо < 0) .................................. T———— Ais —50 mA 
Maximum power dissipation at TA = 55°C (in still air) ....................................... 0.85 W 
Storage temperatur FarigB - «s usui е тей А das cca ee UU Ra was epa T —65?C to 150?C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT162541, SN74ABT1 62541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JULY 1993 





recommended operating conditions (see Note 2) 


Vcc Supply voltage 

VIH High-level input voltage 
VIL Low-level input voltage 
VI Input voltage 

іон High-level output current 


Ісі. Low-level output current 


At/Av Input transition rise or fall rate ` | Outputs enabled 


TA Operating free-air temperature 





NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54ABT162541 | SN74ABT162541 


ТА = 25°C 
PARAMETER TEST CONDITIONS 
MIN ТҮРІ MAX 


| VK  ]Vcc-45V |--18тА -1.2 


Vcc = 45 V, loH=-1mA 3.35 
Voc = 5 V, Юн = - 1 mA 3.85 


V 
oe Voc =45V, loH=-3mA 
сс 4.5 У, one 







кю | оо 
о | 
a ini Bin 3 ее z 











3.35 
3.85 


Voc = 45V TERT 


Outputs high 


| ol | |Мссе55М Vo-25V -50 -100 -180 
Outputs high 


| 
oe a - Data 
ос? 2. inputs = 
ше 


ТА e values are at TUR 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

9 The parameters lozH and lozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc ог GND. 


+100 


б 
rm 
>< 
< < 
оо 
y O 
кл I 
сл Ол 
< © 

< 


m 
++} -= 


-180 -180 


Мсс + 5.5 М, lo=0, 


сс VI = Voc or GND 
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description 


PRODUCT PREVIEW information concerns products in the formative or 
сею п phase of development. Characteristic data апа other 


cltications are design goals. Texas Instruments reserves the right to 
c ange or discontinue these products without notice. EXAS 


SN54ABT162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 





B-Port Outputs Have Equivalent 25-О SN54ABT162600 . .. WD PACKAGE 
Series Resistors, So No External Resistors АЗАН Е РАСКАСЕ 
Are Required ( ) 








е Members of the Texas Instruments OEAB 1 1 561! СГ КЕМАВ 
Widebus™ Family 


| LEAB |} 2 55 || CLKAB 
ө State-of-the-Art EPIC-IIB ™ BiCMOS Design A13 541] B1 
Significantly Reduces Power Dissipation GND [l4 5311 GND 
е UBT™ (Universal Bus Transceiver) | А2Ц 5 521 B2 
Combines D-Type Latches and D-Type АЗЦ6 51) ВЗ 
Flip-Flops for Operation in Transparent, Vcc U7 501} Vcc 
Latched, Clocked, or Clock-Enabled Mode А4 Цв 491) B4 
ESD Protection Exceeds 2000 V Per А5Ц9 48) B5 
MIL-STD-883C, Method 3015; Exceeds А6Ц1о 4786 
200 V Using Machine Model | асюци — 46 [J GND 
(C = 200 pF, R = 0) A712 45| В7 
Latch-Up Performance Exceeds 500 тА A813. 441 B8 


Per JEDEC Standard JESD-17 А9Ц 14 43 ВӘ 


Typical Мо p (Output Ground Bounce) ДОЦ 42 | B10 


| I А1 Ц16 41 B11 
‚ < 0.8 V at Voc = 5 V, TA = 25°C А127 af B12 


Flow-Through Architecture Optimizes GND П 18 391] GND 
PCB Layout А13Ц19 — se[]B13 
Packaged in Plastic 300-mil Shrink A14 Ц 20 37|} B14 
Small-Outline Packages and 380-mil | A15 || 21 361} B15 
Fine-Pitch Ceramic Flat Packages Using Vccll22 35 Vcc 
25-mil Center-to-Center Spacings А16 П 23 341] B16 


A17 Ц 24. зз B17 
GND Ц 25 321] GND 


These 18-bit universal bus transceivers combine А18 | 26 311 Ва 
D-type latches and D-type flip-flops to allow data ОЕВАЦ27 Зор СІКВА | 
flow in transparent, latched, and clocked modes. LEBA[ 28 | 29) CLKENBA 


Data flow in each direction is controlled by output-enable (OEAB and ОЕВА), latch-enable (LEAB and ЕВА), 
and clock (CLKAB and CLKBA) inputs. The clock can be controlled by the clock-enable (CLKENAB and 
CLKENBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the А data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A-bus data 
is stored in the latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB is active-low. When 
OEAB is low, the outputs are active. When OEAB is high, the outputs are in the high-impedance state. Data flow 
for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 


The B-port outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce 
overshoot and undershoot. 

















To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT162600 is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT162600 is characterized over the full military temperature range of —55°C to 125°C. The 


SN74ABT162600 is characterized for operation from —40?C to 85°C. 


Widebus, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated. 


Copyright © 1992, Texas Instruments Incorporated 
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маузача LONGOUd 


SN54ABT162600, SN74ABT162600 


18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS | 


JUNE 1992 — REVISED OCTOBER 1992 


FUNCTION TABLET 


a INPUTS . OUTPUT 
CLKENAB OEAB LEAB CLKAB 7 | B 


X 


> 


A 
X 
L 
H 
X 
X 
L 
H 
X 





E ppp р 
г г r r г т GL 


X 


T A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 

+ Output level before the indicated steady-state input conditions were 
established. | 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was low before LEAB went low. 
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SN54ABT162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 


WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 
logic diagram (positive logic) 


1 


OEAB Э 
ССКЕНАВ -56 E 
CLKAB — ° 


28 


30 


CLKBA 


CLKENBA А 


VVVVVVV VV 


C ez: .. 27 
OEBA 


Lis 54 


A1 : 
"вж 
He CLK 
ЗІЛІ 85 < 


pue ща 





To 17 Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltade range; VOG чән уы Le ERR RE SECESOR A RES кыт кке бра EE KR E dre —0.5Vto7V 
Input voltage range, Vi (except I/O ports) (see Note 1) .................................. —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ..... ТТ? -0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT162600 (A port) ............... ыы cro t 96 mA 
SN74ABT162600 (A port) ......................... 128 mA 

| В POM Loa veo ek p NORTON Nic doas aus dU аа 30 mA 

Input clamp current, lc (М < 0) ...................................... T КОЛУ Т -18 mA 
Output clamp current, lok (Мо < 0) ................. РАТТЫ? -50 mA 
Maximum power dissipation at TA = 55°С (іп still air) ......................................... 1W 
Storage temperature range ......................................................... —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended рео conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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| UU MAS АНЕС 
Low-level output current 
з E 8 


| SN54ABT! 62600, SN74ABT162600 


18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS | 


. JUNE 1992 - REVISED OCTOBER 1992 





recommended operating conditions (see Note 2) 


= === 
ан Honna — — _ [z T e 1 
СВ СГ C S 5 Y REGNI % 


dodi -level output current 








At/Av Input transition rise or fall rate Outputs enabled 
Operating free-air temperature. 


GE 2: Unused or floating pins (input or I/O) must be held high or low. 





мамача Lonaoud 
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SN54ABT162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED OCTOBER 1992 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS UNIT 
t “шы Tvet wax| мн MAX | MN мак 
Vcc = 5 V, Юн =—3mA 3 3 
Vcc = 4.5 V, Іон = —24 mA 
Vcc = 4.5 V, ІОН = - 32 mA 
Vcc = 4.5 V, ІОН =- 1 mA 3.35 


Vcc=5V, louz-imA | 385 









A port 


N 


+ 





B port : 
Vcc = 4.5 V, ІОН =- 3 mA 


Vcc = 4.5 V, ІОН = - 12 mA 
loL = 48 mA 
Vcc =4.5 V 9L | 
IOL = 64 mA 0.55 
B port МСС = 4.5 V, IOL = 12 mA 


Control inputs Vcc = 5.5 V, 
AorB ports |М = Усс ог GND 







A port 


Сото прие | 
Моствви Уо-о5у | — -1о 


< 
i i 
P 





lozH8 Voc = 5.5 V, Vo = 2.7 V 10 
10718 Voc = 5.5 V, Мо = 0.5 V 
ICEX eee Outputs high 
A port Voc = 5.5 V, Мо = 2.5 V -50 -100 -180 
В роп Усс-5.5У Уо-2.5У -25 55  —100 


Vcc = 5.5 V, Outputs high 


ІСС A or B ports 


lo = 0, 
Vi = Voc or GND 


со 
о 





Outputs disabled 


ME Vcc = 5.5 V, One input at 3.4 V, 
CC _ | Other inputs at Vcc or GND 
Control inputs | М = 2.5 V or 0.5 V 3 
A or B ports Vo =2.5 V oor 0.5 V 


ТА typical values are at Voc = 5 V. 

+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 

Š The parameters (отн and IozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


л 





35 TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 | 6-107 


PRODUCT PREVIEW 


SN54ABT162600, SN74ABT162600 


. 18-ВП UNIVERSAL BUS TRANSCEIVERS 


малана іопаона 


tw Pulse duration 
аа | [ea |] [r 
A before LEAB} or B before LEBA} aad 


f A after CLKAB\ or B after CLKBAL 
. [th Hold time 
: A after LEAB} or B after ЕВА, 


WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) | | 


SN54ABT162600 | SN74ABT162600 
En 150 | 
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SN54ABT 162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED OCTOBER 1992 


PARAMETER MEASUREMENT INFORMATION 












о ТУ 
о 
From Output среп 
Under Test GND 
` ТРОНАРНЕ 
CL = 50 pF tPLZ/tPZL 
(see Note A) tpHz/tpzH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
* tw — ——P 
| 
| | 3V 
Input 15у 1.5 V Data Input 
0v 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
3V 3V 
Input 15V Output 1.5 V 
(see Note B) | | ' оу Сопїго! | оу 
| | tPZL = ka | 
tPLH —14— 5» <>: ірні. | lipz і 6 
| | SNOW eco | E 3.5 V 
1.5 V аметогт 1.5V 
Output | | | 1.5У | VOL Siat7V | | | VoL + 0.3 V 
Note C) | 
| d е | | tpHz > 
tPHL ——» | | {РІН tPzH > 4- r 


Output 


| | Уон | Ev. CN —— x VOH 
| . Waveform2  . VoH - 0.3 V 


— —— VoL (see Note C) | ni 


VOLTAGE WAVEFORMS . VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES | .. ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS ` LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. С includes probe and | jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR x 10 MHz, Zo = 50 О, tr < 2.5 ns, {< 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The аи are measured one at a time with one transition per measurement. 


о OD; 


Figure 1. Load Circuit and Voltage Waveforms 
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description 


SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS | 


AUGUST 1992 - REVISED JULY 1993 






. B-Port Outputs Have Equivalent 25-Q SN54ABT162601 . .. WD PACKAGE 
Series Resistors, So No External Resistors SN74ABT1 yack PR PACKAGE 
Are Required ( ее) 
members or the Texas Instruments OEAB [|+ | GLKENAB 
Widebus™ Family LEAB []» 551 CLKAB 
State-of-the-Art EPIC-IIB '" BiCMOS Design A1 з s4[] B1 
Significantly Reduces Power Dissipation GND Ц4 53|] GND 
ОВТ ™ (Universal Bus Transceiver) А2 |] 5 52|] B2 
Combines D-Type Latches and D-Type АЗ Це 511 ВЗ 
Flip-Flops for Operation in Transparent, Vcc U7 БО Voc 
Latched, Clocked, or Clock-Enabled Mode | А4 Цв 491] B4 
Latch-Up Performance Exceeds 500 mA A5 9 4885 


Per JEDEC Standard JESD-17 A6 || 10 47 |] B6 


Typical VoLp (Output Ground Bounce) 
< 0.8 V at Vcc = 5 V, TA = 25°С A7 12 4587 


Flow-Through Architecture Optimizes 


PCB Layout Aioflis — 4f B10 
Packaged in Plastic 300-mil Shrink А11 116 41.811 

Small-Outline Packages and 380-mil А12[]1; 40] B12 
Fine-Pitch Ceramic Flat Packages Using GND Й ів зо П GND 
25-mil Center-to-Center Spacings А13Ц19 з8[]В13 


These 18-bit universal bus transceivers combine Vccl]22 З5[ Vcc 
D-type latches and D-type flip-flops to allow data = А16Щ23 34|]B16 
flow in transparent, latched, and clocked modes. A17 [|24 зз B17 


Data flow in each direction is controlled by 
output-enable (OEAB and ОЕВА), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. The clock can be controlled by the 
clock-enable (CLKENAB and CLKENBA) inputs. 
For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When LEAB is low, the 
A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A-bus data is stored in the 
latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB is active-low. When OEAB is low, 
the outputs are active. When OEAB is high, the outputs are in the high-impedance state. Data flow for B to A 
is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 


The B-port outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce 
overshoot and undershoot. 





ОЕВА || 27 зо! СКВА 
LEBA | | 28 29 CLKENBA 














To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Тһе SN74ABT 162601 is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT162601 is characterized over the full military temperature range of —55?C to 125°C. The ` 
SN74ABT162601 is characterized for operation from —40?C to 85°C. 


Widebus, ЕРІС-ПВ, and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 


parameters. 


Copyright © 1993, Texas Instruments Incorporated 
specifications per the terms of Texas Instruments standard warranty. | 
Production processing does not necessarily include testing of ай | ў TEXAS 
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SN54ABT162601, SN74ABT1 62601 | 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS | 


AUGUST 1992 — REVISED JULY 1993 


FUNCTION TABLET 


INPUTS OUTPUT 
СІКЕМАВ ОБАВ LEAB CLKAB B 


” 





= 
X 


A 
X 
L 
H 
X 
X 
L 
H 
X 


pep qe org np uu wm 
PP ге же ет vr E Ë 


T A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 

+ Output level before the indicated steady-state input conditions were 
established. 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was low before LEAB went low. 
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SN54ABT162601, SN74ABT 162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


AUGUST 1992 - REVISED JULY 1993 


logic diagram (positive logic) 


== Л 
OEAB 


56 


CLKENAB 


CLKAB 2? 


LEAB 


LEBA = 


30 
CLKBA 


CLKENBA = 


———_ 27 
ОЕВА 


V VN AN N, V VM VM V 


dil Fs 1D шы 54 


А1 
nas 
EE a 
| A ra Бі E 
4 | | 


і 
CLK 4 





To 17 Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise поїеа)ї 


Supply: Vollage Tange; VGC es sr Gas ыды sus Quta A E EP NE QU EE qu d Puasa —0.5 Vto 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 Vto5.5 V 
Current into any output in the low state, Іс: SN54ABT162601 (A port) .......................... 96 mA 
SN74ABT162601 (A port) "ner 128 mA 

| Sire RIT ET TT QD 30 mA 

Inipatelamp cutter lic (Vier: iu oc ete wes diets poe dr exuta 3” —18 mA 
Output: clamp current lek (VO < 0) 5i ke aga ен кемақыл зада = ООМА 
Maximum power dissipation at TA = 55°C (instill air) ............................................ 1W 
Storage temperature range ....................... un xad ee spit EM pu etit Г —65?C to 150°C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 





435 TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 6—113 


SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS ` 
WITH 3-STATE OUTPUTS | 


AUGUST 1992 — REVISED JULY 1993 









recommended operating conditions (see Note 2) | 

| мм — MAX | 
COME e sns UI SNC 26 
| 


High-level output current 
| 
ІСІ. Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 
TA Operating free-air temperature 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 





UNIT 
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SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


AUGUST 1992 — REVISED JULY 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | 


TA = 25°C SN54ABT162601 | SN74ABT162601 
PARAMETER TEST CONDITIONS UNIT 
V 


ли [eeey onc ama 
остава onama | 20-221 
остава onem | 2 — — 121, 
Voo=45V,IoH==1 mA 
Усс-454 оно ов 
ien sa m m s RED 







B port 


IOL = 64 mA 


B port Voc = 4.5 V, loL = 12 mA 
Control inputs Voc = 5.5 V, 

A or B ports VI = Vcc or GND 
one 
ол$ 10 


Voc = 5.5 V, ; 
sae Vo =5.5V vr Д 


mA 


< 
ЕЛ 
r* 






< 
О 
I 





Icc A or B ports 


О-о 
Vcc = 5.5 V, One input at 3.4 V, | 
оше пре = осони 


T All typical values are at Vcc = 5 V. 

tOn products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ The parameters lozH and lozL include the input leakage current. 

T Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 





VI = Vcc or GND 


| 
O 
O . 
$ 


Q 










PRODUCT PREVIEW information concerns products in the formative or 


design phase of development. Characteristic data and other j | | 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. I EXAS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 6-115 


SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-5ТАТЕ OUTPUTS _ 


AUGUST 1992 — REVISED JULY 1993 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) е | 





CLKAB ог СКВА high or low 
A before CLKABT or B before CLKBAT 


tsu Setup time A before LEABJ or B before LEBAL 


CLKEN before CLKT 


A after CLKABT or B after CLKBAT 
in Hold time 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) | 


Voc 75V, SN54ABT162601 | SN74ABT162601 
TA = 25°C i. 


e 
MR 
i 


A 





tPLZ 
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SN54ABT162601, SN74ABT 162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


AUGUST 1992 - REVISED JULY 1993 





PARAMETER MEASUREMENT INFORMATION 












O 7V 
оо 
From Output Рей 
Under Test GND 
іріндірні. 
CL = 50 pF tPLZ/tPZL 
(see Note A) tpHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
š tw — —— 
| 
| | 3V 
input Ту 97 Data Input 
OV 
VOLTAGE WAVEFORMS . VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
| 3V 3V 
1.5 V 1.5 V 1.5 V 
(see Note B) | | оу Control | 0v 
"E | tPZL БА | | 
tPLH Ы” +=›- ірні. | | tpLz — 4 
| d тави MESS | E 3.5 V 
Output | 1.5V | 1.5 V n | N gee 0.3 V 
ү 61а47У VOL: ү 
Pa | OL (see Note C) | unen e OL 
и трона. ы f ән ee tPZH —  (4- | 
| utpu | асс 
| | VOH Waveform 2 | Мон - 0.3 V Уон 
=a ee VOL (see Note C) три 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES | . ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS - LOW- AND HIGH-LEVEL ENABLING 
NOTES: А. Сү includes probe and jig capacitance. 


B. 
C. 


D. 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tp < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162827, 5М74АВТ162827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JULY 1993 







Output Ports Have Equivalent 25-Q Series SN54ABT162827 ... WD PACKAGE ` 


Resistors, So No External Resistors Are SN74ABT162827 . . . DL PACKAGE 
| (TOP VIEW) 


Required 


е Members of the Texas Instruments 
Widebus '" Family 


ө State-of-the-Art EPIC-IIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Vo_p (Output Ground Bounce) 
<1Vat Усс = 5 V, TA = 25°C 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'ABT162827 is a noninverting 20-bit buffer 
composed of two 10-bit sections with separate 
output-enable signals. For either 10-bit buffer 
section, the two output-enable (1OE1 and 10E2 
or 2OE1 and 20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
10-bit buffer section are in the high-impedance 
state. . 





The outputs, which are designed to source or sink 
up to 12 mA, include 25-0 series resistors to 
reduce overshoot and undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT162827 is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT 162827 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT162827 is characterized for operation from —40°C to 85°C. 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT162827, SN74ABT162827 
20-BIT BUFFERS/DRIVERS 














JULY 1993 — 
FUNCTION TABLE 
(each 10-bit section) 
— AC ии 3 
L 
H 
Z 
Z 
logic symbolt ` . logic diagram (positive logic) 
10E1 , s 10E1 
_ _ 56 10Е2---0 
10Е2 > 
—— 28 
2OE1 > ; VAS 
——— 29 
20E2 > 
55 2 
1А1 1 1V 1Y1 
54 . 3 
Кант ПИЕ s ЛҮ? Г 
1A3 | Een aoe 1Y3 . To Nine Other Channels 
| 51 6 
лм — a =— 1ү4 : 
47 | 10 
1A7 025 Ци 
45 12 ` 
1A8 NNNM 1Y8 2A1 
|. 44 13 
1A9 SENE 1Y9 
43 14 
1A10 ВИНО. 1ү10 
| 42 15 | 
41 16 Я | 
2A2 ИКЕ 2Y2 To Nine Other Channels 
40 | 17 
2АЗ — 2Y3 
38 19 
37 20 
| 36 21 
34 23 
33 24 
2А8 — 181 2Y8 
31 26 
2A9 — асын 2Ү9 
30 27 


1 This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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SN54ABT162827, SN74ABT 162827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JULY 1993 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


oupbly:voltage Tango; Мое essei аео a Pa wed e Rh ы er ed cat наон —0.5 V to7 V 
Input voltage range, Vi (see Note 1) .................................................. —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo ...... ӨТТІ —0.5 V to 5.5 V 
Current into any output in the low state, lg 6... tenet IRI 30 mA 
Input clamp current, Tie (V< 0) овое dor ordo e hopes cathe p Ead QUE HAUI quU наба —18 mA 
Output clamp current, lo (Vo < 0) ood ux етіле аза Se tur pd coe elem vb Pci —50 mA 
Maximum power dissipation at TA = 55°C (in still air) .................................... TOT 1W 
Storage temperature range: «assai ee ees а Red а ала oie Ен ..... —659?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


SN54ABT162827 | SN74ABT162827 


| MIN МАХ | 
Moo бре 58 45 55 
Ун Hghlewelimuwotag — Св | 
ов | 
М мриоае [0 vc | ° ме 
lOH igh- 
IOL 










4.5 5.5 
2 
08 
| 0 Vcc 
mA 
At/Av Input transition rise or fall rate Outputs enabled | 9% | 


NOTE 2: Unused or floating inputs must be held high or low. 
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во 
Мсс = 5.5 М, 10 =0, 32 
= Усс ог GND 


SN54ABT162827, SN74ABT162827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
UNIT 


PARAMETER TEST CONDITIONS | 


[ Vk  |У00-45У. 1--18тА 
Voc c 45 V Gr ec ian 3.35 
| Vcc =5V, ІОН = – 1 тА 3.85 
VOH 
Voc =45V, loH=-3mA I 
Ж Yoo = 4.5 V, oH E T 


Ta = 25°C 
MIN TYPT MAX 


SN54ABT1 til 





x 



















3.35 
3.85 


МСС = 45V, ІСІ = 12 mA 
Voc =5.5V,  VI= Vcc or GND 
lozH8 "oC - = 5.5 V, <O= =2.7V 


1 
- 
№ 


1 |Е 
P = ( N N Š АЗ № | >< 








Outputs . 
disabled 
Outputs 
епа ед 









МСС = 5.5 V, 


o 






One input at 
34V.- Data inputs 
u^ ' Outputs : 
Other inputs Е 
disabled 
at Усс or 


Vj=2.5 Vor 0.5 V 
Vo= 2.5 V or 0.5 V 


T All е values are at Voc = 5 V. 

+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters lozH and 102 include the input leakage current. 

Т Not more than опе output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 


Co 
ША 
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ident-Wave Sw 


ABT 25-Q Inc 








Ты, 


ззәлиа UMS әлем-шәрізш 0-62 LAV Е 


АВТ 25-0 INCIDENT-WAVE SWITCHING DRIVERS 


Features 


Incident-wave switching (IWS) 


Increased output-drive capability over | 


standard ABT devices 


| Designed for output drive of 


loH = —80 mA, Ig, = 188 mA across 
temperature and Vcc conditions 


Sub-5-ns speed 


Power-on-demand active feedback 
circuitry 


Low input/output capacitance 


Widebus™ functionality planned with 
equivalent SSOP pinout 


Benefits 


Improve system frequency response and 
reliability by eliminating 2 tpg delay shelf in 


. the transition region caused by reflected 


waves 


Ideally suited to drive transmission lines 
on the incident wave at impedances as 
low as 10 Q typically 


Ensure IWS at the input of receivers in 
highly capacitive, heavily loaded, or 
advanced backplane conditions where 
equivalent impedances go as low аз 25 Q 
worst case | E 


High-performance equivalent to standard 
ABT | | 


Allow for low static enable current 
consumption equivalent to standard ABT 


As receiving devices, do not load down 
the driving devices 


Low simultaneous switching noise, 
Мор < 0.8 V typically 


Drop-in replaceable to standard 
Widebus™ SSOP pinouts 


SN74ABT25241 
25-O OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JULY 1993 


State-of-the-Art ЕРІС-ПВ ™ BiCMOS Design DW OR NT PACKAGE 
Significantly Reduces Power Dissipation (TOP VIEW) 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
В = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Мо p (Output Ground Bounce) 
«1VatVcc = 5 V, Ta = 25°C 

е Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 О 
or Greater 

е Distributed Vcc and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

е Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

е Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 







description 


The SN74ABT25241 is a 25-0 octal buffer and line driver designed specifically to improve both the performance 
and density of 3-state memory address drivers, clock drivers, and bus-oriented transceivers. 


The SN74ABT25241 contains complementary output-enable (10E and 20E) inputs. When 10E is low and 20E 
is high, the device transmits data from the A inputs to the Y outputs. When 1OE and 2OE are high, the outputs 
are in the high-impedance state. Output-enable 1OE affects only the 1Y outputs; output-enable 2OE affects only 
the 2Y outputs. 


This buffer/driver is capable of sinking 188 mA of lo current, which facilitates switching 25-Q transmission lines 
on the incident wave. The distributed Усс and GND pins minimize switching noise for more reliable system 
operation. : 


Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should 
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 


The SN74ABT25241 is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or Copyright © 1993, Texas Instruments Incorporated 
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SN74ABT25241 


25-Q OCTAL BUFFER/DRIVER | 


WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JULY 1993 


logic symbolt 


— 24 
10E 
1A1 
1A2 


1A3 
1A4 


20E 
2A1 
2A2 ` 


2A3 
2А4 





FUNCTION TABLES 








- 1Y1 
1Y2 
1Y3 
1Y4 


2Y1 
2Y2 
2Y3 
2Ү4 


T This symbol is іп accordance with ANSI/IEEE Std 91 -1984 


and IEC Publication 617-12. 
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1A3 


1A4 


20E 


2A1 


2A2 


2A3 
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1Y2 


1Y3 


1ү4 


2Ү1 


2Ү2 


2Y3 


2Ү4 





| SN74ABT25241 
25-О OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED JULY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Мосс ........................................................... —0.5 Vto 7 V 
Input voltage range, VI (see Note 1) .................................................. —0.5 V to 7 V 
Voltage range applied to any output in the disabled or power-off state, Vo ............... —0.5 V to 5.5 V 
Voltage range applied to any output in the high state, Vo ............................... —0.5 V to Vcc 
INpULClamp:-Currentahie (Vie O) ет ТТГ cece cac e bud oti у Po Ens —18 mA 
Output clamp current, Ток (Мо < 0) ....................................................... -50 mA 
Current into any output іп the low state, lO .............................................. ..1 376 mA 
Operating free-air temperature range ................................................ -409С to 85°C 
Maximum power dissipation at TA = 55°C (in still air); DW package ................................ 1W 

NT package экек arta bites 1.3W 


Storage temperature range .....................:...................... IDEM ORDER —65?C to 150°C 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


De e se pe с з ee qM 
V 
V 
V 
V 














Wu __Lowlevelinputvoiage —_ | [L V - 
lon — нео 
At/Av Input transition rise or fall rate | 


NOTE 2: Unused or floating inputs must be held high or low. 
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WITH 3-STATE OUTPUTS 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 













PARAMETER TEST CONDITIONS 


















VIK 
VOH ` 
VOL Voc =4.5V V 
om  |Усс-56У, усети _ | 
Voc = 5.5 V, Vo =2.5V -50 180| mA | 

Ci 
Co l 


Voc = 5.5 ү, Outputs open, 
Vi = Voc or GND 
| і | | Outputs disabled 500 
Voc = 5.5 V, One input at 3.4 V, - 
Alccs Other inputs at Vcc ог GND | | ma 


T All typical values are at Vcc = 5 V, TA = 25°C. | 
t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
9 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 
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SN74ABT25244 
25-Q OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED JULY 1993 





е State-of-the-Art EPIC-IIB ™ BiCMOS Design DW OR NT PACKAGE 
Significantly Reduces Power Dissipation (TOP VIEW) 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model! (C = 200 pF, 
R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Vo, p (Output Ground Bounce) 
«1VatVcc = 5 V, Ta = 25°С 

ө Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 Q 
or Greater 

е Distributed Vcc and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 


е Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 
е Package Options Include Plastic 
. Small-Outline Packages and Standard 
Plastic 300-mil DIPs 





description 


The SN74ABT25244 | is a25-Q octal buffer and line driver.designed specifically to improve both the performance 
and density of 3-state memory address drivers, clock drivers, and bus-oriented transceivers. 


When the output-enable (10E | and 2ОЕ) inputs are low, the device transmits data from the А inputs to the 
Y outputs. When 1ОЕ and 2ОЕ are high, the outputs are in the high-impedance state. 


This buffer/driver is capable of sinking 188 mA of Io, current, which facilitates switching 25-Q transmission lines 
on the incident wave. The distributed Усс and GND pins minimize switching noise for more reliable system 
operation. 


Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT25244 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS OU 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 





design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


PRODUCT PREVIEW information concerns products in the formative or Е: Copyright © 1993, Texas Instruments Incorporated 
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SN74ABT25244 
25-O OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JULY 1993 





logic symbolt logic diagram (positive logic) 
_ 24 | DE 
10E | | ТОЕ 
1А1 1Y1 1A1 1Y1 
1A2 1Y2 | 
1АЗ 1Y3 | 1A2 1Y2 
1A4 1Ү4 | 
1АЗ 1ҮЗ 
2ОЕ 
1А4 1Ү4 
2А1 2Ү1 
2A2 2у2 
2АЗ 2уз 20E 
2A4 2Ү4 
| | 2А1 2Ү1 
T This symbol is іп accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. | 
2A2 . 2у2 
2A3 2Y3 
2A4 2Y4 





absolute maximum ratings over operating free-air зара range (unless otherwise noted)t 


Supply voltage [ande VOC oisi ours oie ee aya sats Г Г eee Г -0.5 Уіо7У 
Input voltage range, М (see Note 1) .................................................. —0.5 Vto 7 V 
Voltage range applied to any output in the disabled or power-off state, Vo ТТТ ЕЕЕ —0.5 V to 5.5 V 
Voltage range applied to any output in the high state, Vo ............................... —0.5 V to Voc ` 
троса отеп, Te (Vs) - асылын атаана лінен sob ланы қырынан Ортон -18 mA 
Output clamp current, lok (Мо < 0) ............................. Mc EC а аба —50 mA 
Current into any output in the low state, lg .................................................. . 376 mA 
Operating free-air temperature range ............................... Петре Sot ules —40°C to 85°C 
Maximum power dissipation at TA = 55°C (in still ai): БУГраскадеу; дам ма done bd eitis 1W 
| NT DackádOe «cud x xau S3 x ACE See уа 1.3W 
Storage temperature. PANGS е; атака Шы E ФЕЙТ aq put aaa aded cee a ae —65°C to 150°C 


. + Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
МОТЕ 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN74ABT25244 
25-0 ОСТА. BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JULY 1993 





recommended operating conditions (see Note 2) | 


UU wax ur 
Ун оен у 
м отм ову 
СГТУ 80m 
40 85 °C 












At/Av Input transition rise or fall rate Outputs enabled 
ТА Operating free-air temperature | | -40 85| °С | 


NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER | | TEST CONDITIONS MIN TYPT MAX 


















Voc = 4.5 V, ЮН =- З тА 
VOH | 
Voc =5V, loH =—80 mA 
IOL = 94 mA 
VoL Voc =4.5 V ОЕ 
loL = 188 mA 7 





_______|усс=55\% М = Voc ог GND H 
lOZH Voc = 5.5 V, Vo=2.7 V 
lOZL Voc = 5.5 V, | Мо = 0.5 V 


Vcc + 0, Момо <45БМ . +100 


МО =5.5V Outputs high | 


Outputs high 


ША 


гә | тә 
AM 


PRODUCT PREVIEW 






18 


| 
| 
о 


30 





Outputs disabled 










0 
One input at 3.4 V, 1 


| Other inputs at Voc or GND 


Үсс-5У, Vi = Voc ог GND 
Voc - 5 V. Vo-VccorGND | 


T All typical values are at Vcc = 5 V, TA = 25°C. 
t Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN74ABT25245 
25-Q OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED JULY 1993 





ө State-of-the-Art EPIC-IIB ™ BiCMOS Design DW OR NT PACKAGE 
Significantly Reduces Power Dissipation (TOP VIEW) 


e ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Мо p (Output Ground Bounce) 
«1VatVcc = 5 V, Ta = 25°С 

е Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 О 
or Greater 

е Distributed Vcc and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

е Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

е Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 





description 


The SN74ABT25245 is a 25-Q octal bus transceiver designed for asynchronous communication between data 
buses. It improves both the performance and density of 3-state memory address drivers, clock drivers, and 
bus-oriented transceivers. 


The device allows data transmission from the A bus to the B bus or from the B bus to the A bus depending upon 
the logic level at the direction-control (DIR) input. The output-enable (OE) input can disable the device so that 
both buses are effectively isolated. 


This transceiver is capable of sinking 188 mA of Io, current, which facilitates switching 25-0 transmission lines 
on the incident wave. The distributed Vcc and GND pins minimize switching noise for more reliable system 
operation. 


Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. | 


The SN74ABT25245 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE 


INPUTS 
Ен — 


B data to A bus 


A data to B bus 
Isolation 





EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 


peor seal е ы processing does not necessarily include | 49 Teas . 
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SN74ABT25245 — 
25-© OCTAL BUS TRANSCEIVER 








WITH 3-STATE OUTPUTS 
JUNE 1992 — REVISED JULY 1993 
logic symbolt E . logic diagram (positive logic) 
__ 1 I 
OE | ^l G3 
2i | | | 
DIR ad 3EN1[BA] 
3EN2[AB] 
A2 Дата =—— В? 
4 в 20 
6 | 19 
7 18 E 
A5 Ree B5 
9 17 | 
A6 CA B6 To Seven Other Channels 
10 15 | 
AT ол с B7 
12 14 
A8 СЕ вв 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 


and 


IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage tange, VGG 3:39 debere Ere ER E E n aus aa qa boy talc d as —0.5 V to 7 V 
Input voltage range, V| (except I/O ports) (see Note 1) .................................. —0.5 V to 7 V 
Voltage range applied to any output in the disabled or power-off state, Vo ..... buds au E —0.5 V to 5.5 V 
Voltage range applied to any output in the high state, Vo ............................... -0.5 V to Vcc 
Input clamp current, цк (М < 0) ............................ ORE DD TEN DE RT ... —18 MA 
Output clamp current, lox (Vo < 0) .................................. ПЕТРЕ ГУС T -50 mA 
Current into any output in the low state, lo: А port ...................................... .... 376 mA 
| В эд shard сай ence ЛОГ УЛ ОГЛ КОО А 128 mA 
Operating free-air temperature range ................................................ —40?C to 85°C 
Maximum power dissipation at TA = 55°C (in still air): DW package ................................ 1W 
I "ONT package .......................... ..... 1.3 W 

Storage temperature range ........... rcr ETT —65?C to 150°C 


t Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. _ 
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SN74ABT25245 
25-0 OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED JULY 1993 





recommended operating conditions (see Note 2) 


Vcc Supply voltage 

VIH High-level input voltage 
VIL Low-level input voltage 
V| Input voltage 

TT Input clamp current 


Іон High-level output current 


ЮЦ Low-level output current 


NE Control inputs 
At/Av Input transition rise or fall rate Outputs enabled 
A or B ports 


TA Operating free-air temperature 





NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN74ABT25245 — —— TP NN 
25.0 ОСТА. BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


JUNE 1992 — REVISED JULY 1993 





electrical characteristics over recommended operating free-air temperature. range (unless 


otherwise noted) 
МІМ ТҮРІ МАХ 


PARAMETER TEST CONDITIONS 
12 v | 


V 4.75 V, ІОН = —3 mA 
A port CC = OH 
Vcc = 4.5 V, Юн = -80 mA 
loL = 94 mA 0.55 
A port Voc = 4.5 V 
loL = 188 mA ; 


























Vcc = 4.5 V, ІОН =- З MA 
[8664 МСС = 5 V, ОН =—3mA 
Vcc = 4.5 V, loH = -32 mA 
|Bprt |vcc=45Vv, loL = 64 mA 
ш шш саша 
CC = 5.5 V, Vi = Voc ог GND 
V| 2 0.8 V 


міні Voc =5.5V, Vo=2.7V -— 
on Vcc = 5.5 V, Vo=0.5V JEN 


= усо- 5.5 V, o 5.5 V Outputs high 
Outputs high 
Voc = 5.5 V, Outputs open, 
VI = Vcc or GND писа 


Vcc = 5.5 V, One input at 3.4 V, 
ee Other inputs at Voc or GND 


5 m typical values are at Vcc = 5 V, ТАС 25°C. 

+ For I/O ports, the parameters Цн and Ijj include the off-state output current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

| This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 









I+ 


огоо 
о | | |N 
à 
= N 


-+ 
о 
° 





Outputs disabled 


11.5 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


FROM та 25°C 
ТА = 25°C 
PLH AorB BorA 
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o SN74ABT25245 
25-О OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


JUNE 1992 - REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 








és 7V 
© 
From Output open 

Under Test GND 
tPLH/tPHL 
Сі = 50рР 5000 tPLZ/tPZL 
(see Note A) tPHZ/tPZH 

LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
< tw —— 


y | dd 
Input 1.5 V 1.5 V Data Input 
OV 





VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
3V 3V 
Input Output . Gsv y 
1.5 V 1.5 V 1.5 V 1.5 V 
B 
(see Note B) | | бу Control | | оу 
| d FESTUM tPZL—»  M— | 
t t 
PLH —¢—> | | ‘PHL "T" NE e + 
| | ------ Мон йазы р : | | | 3.5 V 
| 1.5 V aveform 1.5 V 
Output | 1.5У | ста! ту | | VoL + 0.3 V Р 
| | | VOL (see Note C) | Кенен e OL 
tPHL ——3» ща | РІН еш РН E | 
utpu аа 
| 15V | 15V Уон Waveform 2 | 15V VoH - 0.3 V oH 
Output ы š S1 at Open | 
——— VoL (see Note С) = 0 V 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ' ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 
NOTES: А. Сү includes probe and jig capacitance. 


B. 
C. 


D. 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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1 '118/*snqeuninj " 


SIƏAI932SUB1 


_Futurebus+/ BTL TRANSCEIVERS 


Features 


Fully compatible with IEEE 1194.1-1991 


(BTL) and IEEE 896-1991 шаа 


standards 

Sub-5-ns performance 

7-, 8-, and 9-bit versions 
18-channel transceiver version 
TTL A port and BTL B port 
BTL edge rates > 2 ns/V 

Split І/О TTL port 

BIAS Vcc pin 

TTL input clamp circuitry 
Open-collector BTL outputs 
Isolated logic GNDs and bus GNDs 


JTAG test access port (TAP) availability 
on Futurebus+ transceivers ` 


52-pin standard quad flat package and 


100-pin shrink quad flat package ` 


availability 


TI has established an alternate source. 


Benefits 


Execute proper BTL and Futurebus+ 
protocol 


ABT speed for Futurebus+ or advanced 
backplane transceiving 


Perform status/synch functions in 
Futurebus+ applications as well as UBT™ 
function in general-purpose BTL 
applications 


Can implement a full Futurebus+ interface 


with single-side mounting 
TTL-BTL and BTL-TTL translation 


High-throughput interface ideally suited for 
low-noise backplane applications 


Input and output pin separation allows for 
simultaneous data load/unload 

Minimize distortion during live 
insertion/withdrawal 


Allow for active termination 


High-drive 100-mA sink capability 
provides IWS capability down to 10 Q 


Minimize device-generated noise and 
transmission environment noise 


Pins allocated for 4-wire IEEE 
1149.1-1990 standard test bus, which will 
be implemented in future versions 


Fine-pitch surface-mount packaging saves 
valuable board space and meets | 
Futurebus+ connector requirements 


Standardization that comes from a 
common product approach 


SN74FB1650 
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVER 


AUGUST 1992 — REVISED JULY 1993 





е Compatible With IEEE 1194.1-1991 (BTL) е Packaged in the High-Power Shrink Quad 
and IEEE 896.2-1991 (Futurebus+) Flat Packages (SQFP) With 0.5-mm Pin 
Standards Pitch | 

е TTL A Port, Backplane Transceiver Logic е В-Роп Biasing Network Preconditions the 
B Port Connector and PC Trace to the Backplane 

® Open-Collector B-Port Outputs Sink 100 mA Transceiver Logic High-Level Voltage 

ө Isolated Logic-Ground and Bus-Ground е TTL Input Structures Incorporate Active 
Pins Reduce Noise Clamping and Bus Hold Networks 

PCA PACKAGE 
(TOP VIEW) 
«m 8 
<0 < m > 
ю _ © һ 0 о < |< m Y $ < (Dim 

80852585582 „шш S Sm шш ec 

z < 
SEEEEEEREEREEREEERPEE GERE: 
LLL LLL lI ll Ill ILL LL LL LLLLLLLLLLLLLLLLLLLLLLLLLULLS 
88858025555%985822885%РЕЦЕ0 











2Б8 





1 8 
vcc H? T GND 
GND L| 3 |І 287 
2414 14 П 286 

2A04 Ц 5 O GND 
2А!З Ц6 П 285 
2АОЗ L] 7 1 284 
GND Цв € GND 
2Al2 [| 9 L] 2B3 
2AO2 L| 1 O 282 
2AM C T GND 
2AO1 О [] 281 
GND о [] NC 
1AI9 Г [] 1B9 
1А09 O 1 GND 
1АІ8 C П 188 
1A08 ПЦ [] 187 
GND [| 1 GND 
1AI7 С [] 186 
1АО7 C [] 185 
1AI6 [| 1 GND 
1АО6 П g 184 
GND [| J 1B3 
Vcc O п GND 
NC Ц 1 1В2 









ON оо Фф Фт см соо чао о г о @ от си со ч ю ом ооо 
(QN G G бо со CÓ с с9 со со CO CO sb xr xb + $ $ +$ * + + 0 
LILILILILILILIJLILTLILILILILI LI LI LIL U CJ LI CI LO 
шдцотазаосоооотоатст ох < < < опппо ear 
< 9292 < Q < 92 «Ышш os š u Z 526 
TOO: On 
rr m 


- МС — No internal connection 
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5М74ЕВ1650 
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVER 


AUGUST 1992 — REVISED JULY 1993 


description 


. BIAS Vcc establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Усс is по! connected. 





8-4 


The SN74FB1650 contains two 9-bit transceivers designed to translate signals between TTL and backplane 
transceiver logic (BTL) environments. It is specifically designed to be compatible with IEEE 1194.1-1 (BTE) and 


IEEE 896.2-1991 (Futurebus+) standards. 


The B port operates at BTL signal levels. The open-collector B ports are specified to sink 100 mA. Two output 
enables, OEB and OEB, are provided for the B outputs. When OEB is low, OEB is high, or Vcc is typically less 
than 2.5 V, the B port is turned off. 


The A port operates at TTL signal levels. The A outputs reflect the inverse of the data at the B port when the 
A-port output enable, ОЕА, is high. When ОЕА is low or when Vcc is typically less than 2.5 V, the A outputs are 
in the high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating TTL inputs at a valid logic state. 


BG Vcc and BG GND are the supply inputs for the bias generator. 


10EB 


1CLKAB 
1LEAB 
1LEBA 


1CLKBA 


ТОЕА 
ТОЕА 


ТАП 


1A01 


45 


46 


43 


44 


41 


42 


39 
40 


36 


functional block diagram 





The SN74FB1650 is characterized for operation from O?C to 70?C. 


To Eight Other Channels 
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5М74ЕВ1650 
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVER 


AUGUST 1992 - REVISED JULY 1993 


TRANSCEIVER FUNCTION TABLE 


INPUTS | 
FUNCTION 


ОЕА OEB OEB 















| 
m 
» 







X X H L A data to B bus 

L H X X B data to A bus 

L H H L A data to B bus, B data to A bus 
X. ок L X "S 

X X X H B-bus isolation 

H X X x — 

X L X X A-bus isolation 





STORAGE MODE TABLE 


INPUTS 


FUNCTION 
K 


X Transparent 










Store data 





Storage 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range: VOC sd nie dr EDEN ER а TOFU а ет таба ЕРЕ Ea pes —0.5 V to 7 V 

Input voltage range, Vj (except B port) ................................... ee ere —1.2V to7 V 

Vi (В рой) ................ КЕТТИМ E er ТРИ —1.2V to 3.5 V 

Input current range (except B port) ................................................ —40 mA to 5 mA 

Voltage range applied to any B output іп the disabled or power-off state ................... -5 V to 5.5 V 

Voltage range applied to any output in the high state .................................... —5 V to МСС 
Current applied to any single output іп the low state: A port .................................... 96 mA | 

В port geese ево СРЕЗЕ ТЕРУ У 200 тА 

Storage temperature range ........ pissed amp Ce bad quA p тылы Tm —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and . 


functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions (see Note 1) 











High-level input voltage ` V 
VIL Low-level input voltage V 
Except B port | 





High-level output current 
| 
lOL Low-level output current [= тА 







ЕЕ 1: Unused or floating pins (input or /O) must be held high or low. 
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Operating free-air temperature | 


PRODUCT PREVIEW 


[co 


малана іопаона 


SN74FB1650 - ТЕГЕРАН 
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVER 


AUGUST 1992 — REVISED JULY 1993 





electrical characteristics over recommended operating free-air temperature range 


PARAMETER TEST CONDITIONS MIN ТҮРЕ МАХ | UNIT 














— 
eo 
о 
© Е |Е | Е = = Е ГЕ 








К [Except В port and AO port | Voc = 4.75 V, ПО 7-40 mA x “os| V 
| "ule lon = -1 mA 
| МОН AO port Voc = 4.75 V 
| СО То =80mA 0.75 al v 
Вроп Усс < 4.75 М : 
Ог = 100 mA 1.15 


Except B port Vcc = 5.25 V, ! VI = 5.25 М 


Ехсер! В рой Voc = 5.25 V, М| 2.7 V за. 
Except В port Voc = 5.25 V, V| + 0.5 V 

B portt Vcc = 5.25 V, V| = 0.75 V -100 
Al port МСС = 5.25 V, Мі-2У -100 

Al port Vcc = 5.25 V, Vi + 0.5 V 


ол 
о 
> 


++ 


= d < 


> 







li(hold) 





со 
C 
-+ 
Š L 
> 


| A ройіоВ pot | 
ІСС В port to A port 
Outputs disabled 


Cj | V| = Vcc or GND 
A port Vo = Vcc or GND 


| Voc 2010 4.75 V 
Vcc = 4.75 V to 5.25 V 


T All typical values are at Voc = 5 V, TA = 25°C. | 
+ For I/O ports, the parameters |ң and |), include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


N 
тл 


Полн | AO port Voc = 5.25 V, Vo =2.7V 50| pA 
port VCC =0 to 5.25 V, Vo=2.1V | |. 100| pA 






3 
> 


lo = 0 








© 





п 


| Cio В port per P1194.0 





© 


live insertion specifications over recommended operating free-air temperature range 


PARAMETER TEST CONDITIONS | MIN TYP МАХ | UNIT 
| (BIAS Vcc) Мсс-0475, | A V Oto2V V; (BIAS Vcc) = 4.5 V to 5.5 V ы 
= о = 4. О °. 
CC CC Vcc = 4.25 V to 5.25 V B | “ес 


50] А 
| 01 " 
Vcc=0, ` VI (BIAS Vcc) = 4.5 V to 5.5 V 1.62 | 
uA 
100 












N 
- 


| 
"=b 





Vcc = 0, ^— МВЕТМ |J Vi (BIAS Voc) = 45 Мю55М | 
Врой | Усс+0Ю 5.25 V, OEB = 0 to 0.8 V 
Vcc = 0 to 2.2 V, OEB = 0to 5 V 
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18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVER 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


tw Pulse duration, LCA or LCB 


nisi i A or B before LE 
up ите == 
ие £ | А ог В before CLKT 
| А огВ after LE 

th Hold time = 

A or B after CLKT | 
switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


FROM | TO 
PARAMETER (INPUT) | (OUTPUT) MIN ТҮРІ МАХ | UNIT 


_ шн  _ 5 
PLH A 
| tPHL 















PLH LEAB 
PLH CLKAB 


'PLH LEBA 
tPHL 
| 
рН CLKBA A 
PLH и: | 
LY 
pes OEB or OEB 
| 
Жин 
Ха ОЕА ог ОЕА 
= ay 
kew for any single channel a 
+ 5 y sing : 
tsk(p) [Тец steed AtoBorBtoA 0.5 
Skew between drivers NOTER 


DERT Transition time, B outputs (1.3 V to 1.8 V) i Р 
OR OO B-port input pulse rejection | 


T All typical values are at Vcc = 5 V, TA = 25°C. 
+ Skew values are applicable for through mode only. 








| 


2 


2 5 2 
o o o 


S 
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PRODUCT PREVIEW 


мамача 1опоова 


‘NOTES: А. 


| SN74FB1 650 


18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVER 


AUGUST 1992 - REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 












24 V 
| ту | 1650 : 
From Output ` open From Output Test Gh 
Under Test Under Test Point PLH'!'PHL 
tPLZ/tPzL 
O GND tpH2/t 
pÉ PHZ/tPZH 
CL = 50 pF 5000 p 
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 
Е tw — ——» 
| 
| | зу 
т зу 
nput 15V TSN Timing Input 1.5 V | 
оу | | | | OV 
VOLTAGE WAVEFORMS | ee 
PULSE DURATION | tsu th 
| | - зу 
| | ау Data Input 1.5У | 1.5 V 
Input - оу 
(вее Мойе В) 1.5 V 1.5 V VOLTAGE WAVEFORMS | 
OV SETUP AND HOLD TIMES 


tPHL ———À9 
| | --- ірін 


| VOH 
Output 1.55 V 4.5 V 


7777 VOL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 
Input | / 3. N 2V 
(see Note B) 1.55 V 1.55 V 
1V 


t A | 
PHL | --- ірін 


| | Мон 
Output 15V . 1.5V 


~~~ VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 


C, includes probe and | jig capacitance. 


Output 
Control 
(see Note B) 


| 
Output | 15V. 
| | | VoL + 0.3 V 


(see Note С) | 


— — — — Мон 
Output | 15V Мон - 0.3 V 
„(вее Note С) | : 
' “0У 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 





В. Allinput pulses are supplied by generators having the following characteristics: TTL Inputs - PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, 
tt € 2.5 ns. BTL Inputs - PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, | < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms | 
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SN54FB2031, SN74FB2031 
9-BIT TTL/BTL ADDRESS/DATA TRANSCEIVERS 


NOVEMBER 1991 — REVISED JULY 1993 










Compatible With IEEE 1194.1-1991 (BTL) BIAS Vcc Pin Minimizes Signal Distortion 


and IEEE 896.2-1991 (Futurebus+) During Live Insertion/Withdrawal 

Standards | е Available in Plastic Quad Flatpack (RC) and 
е TTL A Port, Backplane Transceiver Logic Ceramic Flatpack (WD) Packages 

B Port Е е B-Port Biasing Network Preconditions the 
е Open-Collector B-Port Outputs Sink 100 mA Connector and PC Trace to the Backplane 
е Minimum B-Port Edge Rate = 2 ns Transceiver Logic High-Level Voltage 
е Isolated Logic-Ground and Bus-Ground е TTL-Input Structures Incorporate Active 

Pins Reduce Noise Clamping Networks to Aid in Line 

| Termination 
SN54FB2031 ... WD PACKAGE 5М74ЕВ2031... RC PACKAGE 
(TOP VIEW) i (TOP VIEW) 





description 


The ’FB2031 is a 9-bit transceiver designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments. It is specifically ағыны to be compatible with IEEE 1194.1-1991 (BTL) апа 
IEEE 896.2-1991 (Futurebus+) standards. | 


The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA and have 
minimum output edge rates of 2 ns. Two output enables, OEB and OEB, are provided for the B outputs. When 
OEB is low, OEB is high, or Vcc is typically less than 2.5 V, the B port is turned off. 


The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the 


A-port output enable, OEA, is high. When OEA is low or when Vcc is ере less than 2.5 V, the А outputs are 


in the high-impedance state. 





PRODUCT PREVIEW information concerns products in the formative or Copyright © 1993, Texas Instruments Incorporated 


design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. EXAS 
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SN54FB2031, SN74FB2031 


9-BIT TTL/BTL ADDRESS/DATA TRANSCENERS 


NOVEMBER 1991 - REVISED JULY 1993 


description (continued) 


Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be МЕККЕНІ іп а future version 
of the ’FB2031. Currently TMS апа ТСК аге not connected and TDI is shorted to ТОО. 


BIAS Vcc establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vcc is not connected. 


BG Vcc and BG GND are the supply inputs for the bias generator. 


The SN54FB2031 is characterized for operation over the full military temperature range of — 55°C to 125°C. The 


SN74FB2031 is characterized for operation from die to 70?C. 
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ІМРОТ5 


ОЕА E 


[| 


| 
о же | т же 


TRANSCEIVER FUNCTION TABLE 


FUNCTION 





ҮІ 


STORAGE MODE TABLE 


LCA, LCB ‘RESULT 


ІН Transparent 


SELECT FUNCTION TABLE 


MUX MUX 


Latch Latch 
Thru Thru 
Flip-flop Flip-flop 
~ Latch 









Latches latched 









Flip-flops triggered 




















Flip-flop 
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A data to B bus 


B data to A bus 


A data to B bus, B data to A bus 


Pin numbers shown are for the RC package. 


SN54FB2031, SN74FB2031 
9-BIT TTL/BTL ADDRESS/DATA TRANSCEIVERS 


NOVEMBER 1991 – REVISED JULY 1993 


functional block diagram ` 


sELo — 29 > 

SEL1 —!Š | НЕ 

осв __16 > |o Ü 

oEB 46 Бе. а он 
р] 

ОЕА —47 P. 


20 


че 
га 





To Eight Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise поїеа)ї 


Supply voltage range, VCC ................... letra ied vieta Pa eR nn —0.5 V to7 V 
Input voltage range, Vj (except В port) ................................................ —1.2V to7 V 
Vi (B port) ......... WM Ед атака алое Е аа КЕР реа ae —1.2 V to 3.5 V 

Input current range (except B port) ................................................ —40 mA to 5 mA 
Voltage range applied to any B output in the disabled or power-off state ................. .. —5Vto5.5V 
Voltage range applied to any output in the high state .............................. T —5 V to Vcc 
Current applied to any single output in the low state: A port ........... Vibe der DET PUTEM 96 mA 
В РОГ suce san бден e teme RR Dad 200 mA 

Maximum power dissipation at TA = 55°C (in still air: RC package .............................. 0.85 W 
Storage temperature range ............................ гази er Л УОЛ" : —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, апа - 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 
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Low-level input voltage -- 
Except В port ә 


a 
о 


SN54FB2031, SN74FB2031 


9-BIT TTL/BTL ADDRESS/DATA TRANSCEIVERS 


NOVEMBER 1991 — REVISED JULY 1993 





recommended operating conditions (see Note 1) 


Усс, BIAS Voc, 
BG Усс. _ Supply voltage 


High-level input voltage 
сеш Вроп 












UNIT 


№ 
a 





Input clamp current 


= High-level output current 
| 

IOL Low-level output current 
| 


Operating free-air Баретата 







№ 
+ 


| 
оо 





^J 
o 





NOTE 1: Unused or floating pins (input or /О) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| SN54FB2031 SN74FB2031. 
PARAMETER TEST CONDITIONS 
MIN ТҮРІ МАХ | MIN TYPT MAX 











Except B port Vcc = 4.5 V, | l <-40 mA 
"Мон | A port Voc = 4.5 V on 
ІОН =-3 mA 
IOL = 20 mA 
A port Voc =4.5V = 
ер = 24 mA 


loL = 80 mA 
Voc = 4.5 М 
loL = 100 mA 


с 
© 
О 
+ 


Except B port Voc = 5.5 V, Vi =0.5 V Re ee > 





сл = |° 
о -+ | сл 


Oly 
© 
© 
та { 
+ 


L+ Бө? [oo 55 V У,5075У 

В роп 
жне остави Чоо _ 
| 


Outputs disabled 


> 
© 
° 
а 










= Voc or GND 
F aes x | 
ка Усс = 0104.5 V 
В port per P1194.0 сс 
| Voc = 4.5 V to 5.5 V 


T All typical values are at Voc = 5 V, TA = 25°C. | 
t For I/O ports, the parameters ің and |} include the off-state output current. 
Š Not more than one ene should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN54FB2031, SN74FB2031 
9-BIT TTL/BTL ADDRESS/DATA TRANSCEIVERS 


NOVEMBER 1991 — REVISED JULY 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) | 


i FROM TO SN54FB2031 | SN74FB2031 
Ta = 25°C 
PARAMETER (INPUT) (OUTPUT) A UNIT 
Шы тие ма Mm WX |W 










oie C RES 
БЕН А (thru mode) 
сЕ 


РІН А (transparent) 
tPHL 
| 
PLH LCB 
tPHL 
PER SEL1 or SELO 
РН. 
1 
КЕТКЕ 
: 
E B (thru mode) 
: 
аса В (transparent) 
(PHL 
um 
PLH OEB or OEB 
(PHL 
PZH OEA 


Skew for any single 








A 
A 
A 
A 
A 
А | 





о 
-. о 
| с | с сл 
{ол олүм NINI NIN 


tsk(p) channel AtoBorBtoA 
| tPHL — tPLHI | 
Skew between drivers ели 
'sk(o) in the same package AtoBorBtoA | 


Transition time, В outputs (1.3 V to 1.8 V) 2 
1 RO | B-port input pulse rejection 


live insertion specifications over recommended operating free-air temperature range 


| | SN54FB2031 | SN74FB2031 
PARAMETER TEST CONDITIONS. 
icc (BIAS Усс) L. CO 045 — |vys-0to2V |у (BIAS Усс) = 4.5 V to 5.5 V 
me CO 1 -с-45Уо55У| P | x aD | 


Усс<0, ` VI (BIAS Vcc) = 4.5 V to 5.5 V 











IT 


| 
с 


+ 
о 
о 


1.62 2.1 








par 
e 
eo 





= 


| Vp = 1 V, VI (BIAS Vcc)=4.5 V to 5.5 V. 
Вроп | Мсс= 0 105.5 V, OEB = 0 to 0.8 V | 
Voc = 0 to 2.2 V, OEB = 0to 5 V | 





- 
e 
eo 
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tPHL — 
| --- ірін 


| | VoH 
Output 1.55 V Ще 1.5 V 


~~~ VoL 
VOLTAGE WAVEFORMS : | 
PROPAGATION DELAY TIMES (A to B) 


Input 
(see Note B) 


PE | 
ты е SS! 
| Ё .-- — tPLH 


| | | | Уон 
Ошри I 1.5 V | 1.5 V 


777777 VOL 


1.55 V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 


NOTES: A. Cy includes probe and jig capacitance. 





NOVEMBER 1991 — - REVISED JULY 1993 
PARAMETER MEASUREMENT INFORMATION 
21V 
m V 
- From Output 124 From Output 
О | ри Тез! 
Under Test | Ореп Under Test Point tPLHAPHL 
O GND tPLZ/ipzL 
| . s 30 pF tPHZ/tPZH 
CL = 50 pF 5000 j 
- (see Note А) | (see Note A) | 
LOAD CIRCUIT FOR A OUTPUTS - LOAD CIRCUIT FOR B OUTPUTS 
moss tw — ——» 
| 
“i | зу | 3V 
ша өү Ls ы Timing Input 1.5 V 
OV ' | | оу 
VOLTAGE WAVEFORMS Е 
PULSE DURATION 5 tsu th | 
| | 3V 
| = ау Data Input 1.5V 1.5V 
Input 0 V 
(see Note B) 15У 1.5 У | VOLTAGE WAVEFORMS 
0v SETUP AND HOLD TIMES 


Output 
Control 
(see Note B) 


| 
Output | 15V | | 
! VoL * 0.3 V 
S1at7 V | c Mal 


(see Note C) | 


| ------- Мон 
Output | 15V — VoH-0.3 V ` 
(see Note C) | . . 
| =0V , 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 





B. Allinput pulses are supplied by generators having the following characteristics: TTL рив: PRR < 10 MHz, Zo = 500, tr < 2. Б ns, 
tt < 2.5 ns. BTL Inputs - PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. | 
С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54FB2032, SN74FB2032 
9-BIT TTL/BTL COMPETITION TRANSCEIVERS 


NOVEMBER 1991 — REVISED JULY 1993 










Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 


BIAS Vcc Pin Minimizes Signal Distortion 
During Live Insertion/Withdrawal 


Standards е Available in Plastic Quad Flatpack (RC) and 
ө TTL А Port, Backplane Transceiver Logic Ceramic Flatpack (WD) Packages 

B Port Е е B-Port Biasing Network Preconditions the 
Ф Open-Collector B-Port Outputs Sink 100 mA Connector and PC Trace to the Backplane 
е Minimum B-Port Edge Rate = 2 ns Transceiver Logic High-Level Voltage 
е Isolated Logic-Ground and Bus-Ground ө TTL-Input Structures Incorporate Active 

Pins Reduce Noise Clamping Networks to Aid in Line 

Termination 
5М54ЕВ2032... WD PACKAGE 5М74ЕВ2032... RC PACKAGE 
(TOP VIEW) (TOP VIEW) 





description 


The 'FB2032 is a 9-bit transceiver designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments and to perform bus arbitration. It is specifically designed to be compatible with 
IEEE 1194.1-1991 (BTL) and IEEE 896.2-1991 (Futurebus+) standards. 


The B port operates at BTL-signal levels. The open-collector B ports.are specified to sink 100 mA and have 
minimum output edge rates of 2 ns. Two output enables, OEB and OEB, are provided for the B outputs. When 
. OEB в low, OEB is high, or Vcc is typically less than 2.5 V, the B port is turned off. 


The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the 
A-port output enable, OEA, is high. When ОЕА is low or when Мсс is typically less than 2.5 V, the A outputs are 
in the high-impedance state. 





PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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` SN54FB2032, SN74FB2032 


9-BIT TTL/BTL COMPETITION TRANSCEIVERS 


NOVEMBER 1991 — REVISED JULY 1993. 


description (continued) 


The A-port data can be latched by taking the latch enable (LE) high. When LE is low, the latches are transparent. 


. The Futurebus+ protocol logic can be activated by taking COMPETE low. The module (device) then compares 


its A data (arbitration number) against the A data of another identical module also connected to the B arbitration 
bus, and sets WIN high if the A data is greater than the A data of the other module (i.e., has higher priority). A8 
and B8 are the most significant bits, and A1 and B1 are the least significant bits. If OEB is high and OEB is low 
during this operation, and the A bus of the first module wins priority, it will assert its arbitration number on the 


B-arbitration bus. 


8-16 


AP and BP are the bus parity bits. The winning module may assert BP low if its parity bit (AP) is high. 


In a typical operating sequence, a Futurebus+ arbitration controller will latch its arbitration number into the A 
port and wait for the results of a competition. When the competition is complete, and if the controller's arbitration 
number did not win, the controller will read back the current value of the B bus (by taking ОЕА high) and 
determine the winning arbitration number. This allows the module to change its arbitration number for the next 
competition cycle, if desired. | 


Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be implemented in a future version 
of the ’FB2032. Currently TMS апа ТСК are not connected and TDI is shorted їо ТОО. 


BIAS Усс establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Усс is not connected. 
BG Vcc and BG GND are the supply inputs for the bias generator. | 


The SN54FB2032 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
5М74ҒВ2032 is characterized for operation from 0°C to 70°C. | | 


TRANSCEIVER FUNCTION TABLE 


INPUTS 
— FUNCTION 
OEA OEB OEB 


B data to A bus | 


А data to В bus, В data to A bus 


STORAGE MODE TABLE 


LCA, LCB . RESULT 


0 Transparent 
1 
1 


SELECT FUNCTION TABLE 


Е MUX MUX 
| Latch Latch 


Thru 
Flip-flop 












rr-[ricrr 
*xr[ri»xr- 
т x r | х 







Latches latched 






Flip-flops triggered 













Thru 
Flip-flop 
Latch 





Flip-flop 
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SN54FB2032, SN74FB2032 


9-BIT TTL/BTL COMPETITION TRANSCEIVERS 
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5 

Ë: | 

ч © 
сч 


Lis. 


SIT. 


du 


малана іопаона 


| 


B2 
B1 
W 


Ita 8 Е 8 8 р, 
Б H: 8 in 8 


bv бубу бүбү de ë 
НАЯ 


о fo jo оо 0оро- 
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functional block diagram 


ра ЦЕ 

х7 ҳу ly |ху [sp [i7 [sy |19 у | 
/N IN IN ZN ТА /N Ay АТ AT А A ATAA 
u B dz 2 >: 2 2 i g > x u ш 





Pin numbers shown are for the RC package. | 


маузаа LONGOUd 


BP, B port 1.62 2.3| 1.62 | 2.3 
. High-level input voltage 
| Except B port ENE 


SN54FB2032, SN74FB2032 | 
9-BIT TTL/BTL COMPETITION TRANSCEIVERS 


NOVEMBER 1991 - REVISED JULY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC ........................ SAGE en А аА E —0.5Vto7V 
Input voltage range, Vi (except BP, B port) .......................... UR —1.2Vto7V 
V (ВР, B рой)! ................................ ETE —1.2V to 3.5 V 

Input current range (except B (DOM) ала ast d grs "PPS ЖТТ” —40 mA to 5 mA 
Voltage range applied to any B output in the disabled or power-off state ................. —0.5 V to 5.5 V 
Voltage range applied їо any output іп the high state ........... Мын trig жей СУГ О СГ —0.5 V to Vcc 
Current applied to any single output in the low state: A port ............... rnm 96 mA 
В DOI es utes ciebat арыса ен t ыса 200 mA 

Maximum power dissipation at Tis 55°C (in still air; RC package ................ — ETT 0.85 W 
Storage temperature range ........................................ ——— —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. . 


recommended operating conditions (see Note 1) 


SN54FB2032 SN74FB2032 
ЕНСЕ СС oa 










BP, B port 
Low-level input voltage 
Except B port 


m -level output current AP, WIN, A port — 







AP, WIN, А port 
loL Low-level output current 
BP, B port 
Operating free-air temperature 


TE 1: Unused or floating pins (input or I/O) must be held high or low. 
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SN54FB2032, SN74FB2032 
9-BIT TTL/BTL COMPETITION TRANSCEIVERS 


NOVEMBER 1991 — REVISED JULY 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS 


Т ВР, В роп Voc = 4.5 V, | =-18 тА 
К Ехсерї ВР, В роп | Voc = 4.5 V, l| = —40 mA 


SN54FB2032 
MIN TYPt MAX 


SN74FB2032 
MIN ТҮРЕ MAX 
-1.2 



















Уон | AP, WIN, A port V 4.5У ПОН=-1тА - = 
О = 4. 
O p CC | 3 mA 


= 3 
lo. = 20 mA 
AP, WIN, A port МСС = 4.5 V 
VoL IOL = 24 mA 0.35 
— IOL = 80 mA 75 
BP, B port Vcc = 4.5 V 
loL = 100 mA 


Except BP, B port МСС = 5.5 V, VI =5.5 V 
t |ExceptBP,B port Vcc = 5.5 V, VI =2.7 V 
t Except BP, B port МСС < 5.5 V, М = 0.5 V 


gl 


—100 
100 
—150 


eo 
Š № 
сл 
со 
| alo 
eo = | сл 


Voc = 5.5 V, М<0.75М. 

ion 

loss 

| | 

сс Vcc =5.5V, 0-0 
Outputs disabled E 

с 

Voc = 010 4.5 V 

Voc = 4.5 У 0 5.5 У - 


ТА typical values are at Voc = 5 V, TA = 25°С. 
+ For VO ports, ће parameters үң and и include ће off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


mA 


е 
o 


| 


№ 
сл 





3 
> 





79 
т 


F 
o 


© 
т 


Со [B port per P1194.0 





79 
Tl 


I с 
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SN54FB2032, SN74FB2032 
9-BIT TTL/BTL COMPETITION TRANSCEIVERS 


NOVEMBER 1991 — REVISED JULY 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise ыч) (зее Рїдиге 1) 


FROM || ` | TO Md pe SN54FB2032 | SN74FB2032 
(INPUT) (OUTPUT) 


| ММ ТҮР МАХ| МІМ МАХ 
t mE RES 

tPHL a 

t 

(PHL | 

t 

(PHL 

IPL 


PARAMETER 





— 
o 


t 

tPHL | 

tPHL 

t 5 or BP 

tPHL | 


tPHL 
tPHL 
 iPHL 
tPHL | 
tPHL 
tPHL 
tPHL 


tPLH 
tPHL 
tPLH 
tPHL 
tPZH 
tpzL 
tPHZ 
tPLZ 


Transition time, В outputs (1.3 V to 1.8 V) 
B-port input pulse rejection | 


— 
md ГА o or аре е rp Ip Ep x: а. 
{оо | за o [o olo[x[-]o[o[o[oljojojo[o[oj[o 
c 
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SN54FB2032, SN74FB2032 
9-BIT TTL/BTL COMPETITION TRANSCEIVERS 
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live insertion specifications over recommended operating free-air temperature range 


SN54FB2032 | SN74FB2032 
loc (BIAS Voc) WOCESRASY — |vas-oto2V, ViI(BIAS Veo) = 4.5 V to 5.5 V 
= 0 to 2 V, = 4.5 V to 5. 
се kis МСС = 4.5 V to 5.5 V š | Ce 

















Voc =0, VB=1V, VI (BIAS Vcc) = 4.5 V to 5.5 V 
Bport | Vcc =0to 5.5.М, ОЕВ = 0 to 0.8 V 
Vcc = 0 to 2.2 V, OEB = 0to 5 V 
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SN54FB2032, SN74FB2032 


9-BIT TTL/BTL COMPETITION TRANSCEIVERS - 
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PARAMETER MEASUREMENT INFORMATION 







Б 7V 
From Output 
Under Test O Open 
O GND 
CL = 50 pF 
(see Note A) 
LOAD CIRCUIT FOR A OUTPUTS 
Baku apak, 
| 
| | | 3V 
Input 1.5 V 1.5 V 
0У 
VOLTAGE WAVEFORMS 
PULSE DURATION 
UN 3V 
Input 
(see Note B) 1.5 V 1.5 V 


OV 


tPHL e | 
: x «я. ірін. 


| Мон 
Output 1.55 У 1.5У 


77 VOL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 


Input 
(see Note В). 


А» | 
t | 
FH cu | K——»9— tpLH ` 


1.55 V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 


NOTES: A. Cy includes probe and jig capacitance. 


From Output 
Under Test 


2.1V 


Test 
. Point 


tPLH/PHL 


tPLZ/tPZL 
 tPHZ/iPzH 





30 pF 


(see Note A) | 


LOAD CIRCUIT FOR B OUTPUTS 


3V 
Timing Input 1.5У 

| оу 

4 | | 

| tsu | th | 
| | 3 V 

Data Input 1.5 V 1.5 V 

| | OV 

VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 


Output 
. Control 
(see Note B) 





| 
tPZL > 


The а " 
Output 1.5V 
$1 а47У 4 | VoL + 0.3 V 


(see Note C) 


| - 
Output | я Бу | vou- ба Con 
(see Note C) " | 
-0У 


VOLTAGE WAVEFORMS 
. ENABLE AND DISABLE TIMES (A port) 


B. Allinput pulses are supplied by generators having the following characteristics: TTL Inputs - PRR < 10 MHz, Zo = 500, t; < 2.5 ns, 
tr < 2.5 ns. BTL Inputs - PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 

С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled diy the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


| | Figure 1. Load Circuit and Voltage Waveforms 
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SN74FB2033 
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е TTL A Port, Backplane Transceiver Logic е Packaged in Plastic Quad Flat Packages 
(BTL) В Рой | | (PQFP) With 0.65-mm Pin Pitches 
ө Open-Collector B-Port Outputs Sink е В-Роп Biasing Network Preconditions the 
100 mA Connector and PC Trace to the Backplane 
е Isolated Logic-Ground and Bus-Ground Transceiver Logic High-Level Voltage 
Pins Reduce Noise е TTL-Input Structures Incorporate Active 
е BIAS Vcc Pin Minimizes Signal Distortion Clamping Networks to Aid in Line 
During Live Insertion/Withdrawal Termination 
RC PACKAGE 
(TOP VIEW) 
m 
mi 
1 Q 
ашшы 0, 
55-9 8599558992 
<<<G6> O 22 mo n Ela 
GND [| 1 | 39 [| GND 
AO2 || 2 38 || B2 
АЗ [| 3 37 || GND 
АОЗ|4 | 36 || ВЗ 
Al4 |] 5 | 35 [| GND 






АО4 [|6 34 [| B4 
LOOPBACK || 7 33 || GND 


Al5 [| 8 32 [| B5- 
AO5 |] 9 31 [| GND 
Ale || 10 30 || Be 
АО6 [ 11 29 | GND 
АП || 12 28 || B7 


GND | 13 2 27 || GND 


С-КВАЛ ЕВА 
OMODEO 
OMODE1 

Voc 
OEB 
OEB 
GND 

B8 


description 


The SN74FB2033 is an 8-bit transceiver featuring a split input (Al) and output (AO) bus on n the TTL-level A port. 
The common /О, open-collector B port operates at backplane transceiver logic (BTL) signal levels. 


The logic element for data flow in each direction is configured by two mode inputs (IMODE1 and IMODEO for 
B-to-A, OMODE1 and OMODE for A-to-B) as a buffer, a D-type flip-flop, or a D-type latch. When configured 
in the buffer mode, the inverse of the input data appears at the output port. In the flip-flop mode, data is stored 
on the rising edge of the appropriate clock input (CLKAB/LEAB or CLKBA/LEBA). In the latch mode, the clock 
pins serve as transparent-high latch enables. 


Data flow in the B-to-A direction, regardless of the logic element selected, is further controlled by the 
. LOOPBACK input. When LOOPBACK is low, B-port data is the B-to-A input. When LOOPBACK is high, the 
output of the selected A-to-B logic element (prior to inversion) is the B-to-A input. 





PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
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D4521, 


NOVEMBER 1990 — REVISED JULY 1993 


description (continued) 


The AO port enable/disable control is provided by ОЕА. When ОЕА is low or when Vcc is less than 2.5 V, the 
AO port is in the high-impedance state. When OEA is high, the AO port is active (high or low logic levels). | 


The B port is controlled by OEB and OEB. If OEB is low or OEB is high or when Vcc is typically less than 2.5 V 


the B port is inactive. If OEB is high and OEB is low, the B port is active. 
BG Vcc and BG GND are the bias generator reference inputs. 


The A-to-B and B-to-A logic elements are active regardless of the state of their associated outputs. The logic 
elements can enter new data (in flip-flop and latch modes) or retain previously stored data while the associated 
outputs are in the high-impedance (AO port) or inactive (B port) states. 


Output clamps are provided on the BTL outputs to reduce switching noise. One clamp reduces inductive ringing 
effects on Vor during a low-to-high transition. The other clamps out ringing below the BTL Vo, voltage of 0.75 V. 
Both these clamps are only active during AC switching and do not affect the BTL outputs during steady-state 
conditions. | 


BIAS Vcc establishes a voltage between 1.62 V апа 2.1 V on the BTL outputs when Усс is not connected. 
The SN74FB2033 is characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


NPUTS ` ` 
FUHCTONMOBE 
OEA OEB OEB OMODE1 OMODEO IMODE1  IMODEO LOOPBACK | 


l 
`L L x X | X X X X 
: Isolation 










>x г 






ко Al to В, flip-flop mode 
Al to B, latch mode 


B to AO, buffer mode 
B to AO, flip-flop mode 


тт рт | X 


| 


| 


B to AO, latch mode | 
Al to AO, buffer mode 
Al to AO, flip-flop mode 


© ou E UE 
r|r х|т x|r x |= xix хжт xir |r|r|zc 
хіх хіх x|x хіх хіх хіх хі|тігігі|х 
КЕН eee ыы eee КЕЗ 
J. cle cle cle ele cle cll 
б ч леи free (ree roles 
гії rir тт mir rir rir гер x; | 


+T L 
>x rix rix rix rix rix г 


X Al to AO, latch mode 


Al to B, B to AO 


| 





I 
I 
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Function Tables 


ENABLE/DISABLE 


L X | 2 
Active (H ог L) 










Inactive (H) 






Inactive (H) 
Active (H or L) 
Inactive (H) 







BUFFER 


INPUT OUTPUT 
L H 
H L 
LATCH 


INPUTS 
OUTPUT 
CLK/LE DATA 


H L H 
H H L 
L X Qo 


LOOPBACK 


LOOPBACK 


L B port 
H Point Pt 
TQ is the input to the B-to-A 
logic element. 
tP is the output of the A-to-B 
logic element (see functional 


block diagram). 




















SELECT 


___INPUTS SELECTED LOGIC 
MODE1 MODEO ELEMENT 


L L Buffer 
L H Flip-flop 
H Хх. Latch 


FLIP-FLOP 


| INPUTS 
OUTPUT 
CLK/LE DATA | 


L X Qo | 
T L H 
ie H L 


«35 TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 















8-25 


5М74ЕВ2033 
8-БІТ TTL/BTL REGISTERED TRANSCEIVER 


D4521, NOVEMBER 1990 — REVISED JULY 1993 


functional block diagram 
| 23 | 
ii bed 


21 
20 


OMODE1 
OMODEO 


CLKAB/LEA = 
B | 


H B 
ДЕЛА Се 








One of Eight Channels 
L na GOED анына Gee eee «нн» амин «нын» que что со со» QUOND саит омен» сено eee «кене анты» со» чао» онан» ето ат» 
IMODE1 10 
IMODEO 
CLKBA/LEB = 5 
А | 
| num НЕЕ 
| | 
wate к | 
51 ” ” 
AO1 а | 
| <p 
| LIE 
ОЕА 43 | > | | 
| | 
| | 
| One of Eight Channels | 
| L = = ca a ar — H—— === а на a НИЕ - 
LOOPBACK - 7 





«X» TEXAS 
INSTRUMENTS 


8-26 | | POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 - 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply Voltage Tage; VGC i udo Rod DER Ear MR HE ора ка aes ынтам REN A ane Mord —0.5Vto7V 
Input voltage range, VI (except B port) ................................................ —1.2Vto7 V 
МВ DOM) ао IER S —1.2V to 3.5 V 

Input current range, (except B DOM). азары ch ИРЕТТУУ EAR —40 mA to 5 mA 
Voltage range applied to any B output іп the disabled or power-off state ................. —0.5 Vto 5.5 V 
Voltage range applied to any output in the high state .................................. —0.5 V to Vcc 
Current applied to any single output in the low state: A port .................................... 96 mA 
BPOM Susana anyay paka sas masuk aaa saa 200 mA 

. Maximum power dissipation at TA = 55°C (іп still air) .......................................... 0.85 W 
Storage temperature range ....................................................... —65?C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions (see Note 1) | 


Vcc, BG Vcc > Supply voltage 4.75 5 5.25 
BIAS Vcc Supply voltage 4.5 5 55 


V High-level input voltage = V 
Except Брой 







V Low-level input voltage = V 


IH | 

IL i 
loH High-level output current AO port 
OL 


Аро 
| Low-level output current | — mA 


TA ' Operating free-air temperature — | 


NOTE 1: Unused or floating pins (input or I/O) must be held high or low. 








4% TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 Ф DALLAS, TEXAS 75265 8-27 / 


SN74FB2033 
8-BIT TTL/BTL REGISTERED TRANSCEIVER 


D4521, NOVEMBER 1990 — REVISED JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS MAX | UNIT 


Tee = 4.75 V to 5.25 V, IOH = —10 pA Voc. 1 
V AO port ІОН = -3 mA 
OH P Voc = 475 V on” 
ІОН = -32 mA 












N 
ол 


2.85 


со 
+ 


о 
ol 


loL = 20 mA 0.33 
AO port - МСС = 4.75 V 

loL = 55 mA 

loL = 100 mA 0.75 
B port Voc = 4.75 V 

OL - 4 mA 


Voc = 5.25 V, Vi=2.7 V 

Vcc = 0 to 5.25 V, V|=2.1 V 

тет .— pec: 5.25 V, Vi = 0.75 V 

02 
с 
port рег Р1194.0 хост 
Voc = 4.75 V to 5.25 V 
T For МО ports, the parameters үң апа I|L include the off-state output current. 


Í Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
Š Parameter is based on characterization data but is not tested. 


-. 
= 


5 6| = 

MU 
e 
ol 





ia 


ios 








timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 


Үсс 25V, 


TA = 25°C UNIT 











‘lock Clock frequency MHz 


Pulse duration, CLKAB/LEAB or CLKBA/LEBA 
Setup time, data before CLKAB/LEAB or CLKBA/LEBAT 
Hold time, data after CLKAB/LEAB ог CLKBA/LEBAT 


5 


° Т! 

i 

-— A 

о | 
ТІ 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сү = 50 xal (unless otherwise noted) (see Figure 2) 


FROM 


PLH I (thru mode) 

tPHL 

eon B (thru mode) 
tPHL 

Да Al (transparent) 
tPHL 

PLH B (transparent) 
tPLH 

tPHL 

‘PHL. 

tPZL 

енг 

PLH CLKAB/LEAB 
РІН CLKBA/LEBA 
tPLH 

tPHL 

tPHL 

PLH LOOPBACK 
tPHL 

ТРЪН 





Vcc = 5 V, 
A 25°C 


TYP MAX 






UNIT 





























8. 


ʻa 


Rise time 1.3 V to 1.8 V 
Fall time 1.8 V to 1.3 V 
Rise or fall time 10% to 9096 
B-port input pulse rejection 


— | 
Сл | ал 
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live insertion specifications over recommended operating free-air temperature range 


PARAMETER | TEST CONDITIONS | Р МАХ | UNIT 


шы” "түр мак Ur 
сс (BIAS Усс) Б.СС201045У__ |, оору VI (BIAS Voc) = 4.5 V to 5.5 V А 
=U 5 = 4. О °. 
ос(888 00) чост авуювву MM 
Voc = 0, VI (BIAS Vcc) = 4.5 V to 5.5 V 1.62 2.1 


Vcc = 0, Vp - 1 V, УІ (BIAS Vcc) =4.5Vto5.5V | -1 | 
B port | Vcc -0t055V, OEB =0 to 0.8 V | | 100| pA 
miscellaneous characteristics | TN | 




































Vcc = 0 to 2.2 V, OEB = 0to 5 V 


-1 
100 
Уонр1 Peak bus voltage during turnoff of 100 mA into 40 nH |Врой |SeeFigue! =| o ajl yv | 
Уонуї Minimum bus voltage during turnoff of 100 mA into 40 nH 
EE аа р у 

















Мору Міпітит bus voltage during high to low switch Ю = -50 mA 
T Parameter is based on characterization data but not tested. 











PARAMETER MEASUREMENT INFORMATION | | 


2V 


From Output 
Under Test 





Figure 1. Load Circuit Моне: Мону 
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2у 
7V 92 
2 From Output 
гот Outpu Test 
Under Test Open tPLZAPZL 
t 
Сі = 50 pF. |. do 30 pF PHZ'!'PZH 
. (see Note A) | 500 Q (see Note A) | 
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 
3V l¢—— ty ———» 
Timing Input 1.5 V | | Е 
| оу | 
< »le » Input 15у 1.5V 
| tsu th | 0 ү 
| | 3V VOLTAGE WAVEFORMS 
Data Input 1.5V 1.5 V PULSE DURATION 
| оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


------------ ү 
Іприї 3 
(see Note B) 1.5 V 1.5 V 
OV 


| 
| | 
tPHL —* —» | 
x — ТРЪН 


| | VoH 
Output 1.55 V 1 5 v 
VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 


input ДАТА TT 2V 
(see Note B) 1.55 V 1.55 V 
| 1У 
— | 
t 
PHL | 4 ч 
| | 


| 
| tPLH 


| | VoH 
Output 1.5 V 1.5 V 


777777 MOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 


NOTES: A. CL includes probe and jig capacitance. 


Output 
Control 
(see Note B) 


Output 
S1at7V 
(see Note C) 


Output 
(see Note C) 





VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 


— VOHP 









ту 





— Могу 


VOLTAGE WAVEFORMS 
MISCELLANEOUS CHARACTERISTICS 


B, Allinput pulses are supplied by generators having the following characteristics: TTL inputs - PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, 
tí < 2.5 ns, BTL inputs - PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, | < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. - 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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е Compatible With IEEE 1194.1-1991 (BTL) е BIAS Vcc Pin Minimizes Signal Distortion 
and IEEE 896.2-1991 (Futurebus+) During Live Insertion/Withdrawal 
Standards е Available in Plastic Quad Flatpack (RC) and 

€ TTL A Port, Backplane Transceiver Logic | Ceramic Flatpack (WD) Packages 
B Port Е е В-Рогі Biasing Network Preconditions the 

е Open-Collector B-Port Outputs Sink 100 mA Connector and PC Trace to the Backplane 

е Minimum B-Port Edge Rate = 2 ns Transceiver Logic High-Level Voltage 


е isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 


5М54ҒВ2040... WD PACKAGE 5М74ЕВ2040... RC PACKAGE 
(TOP VIEW) | (TOP VIEW) 





description 


‚ The ’FB2040 is an 8-bit transceiver designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments. It is specifically designed to be compatible with IEEE 1194.1- IS (BTL) and 
IEEE 896.2-1991 (Futurebus+) standards. 


The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA and have | 


minimum output edge rates of 2 ns. Two output enables, OEB and OEB, are provided for the B outputs. When 
OEB is high and OEB is low, the B port is active and reflects the inverse ofthe data present at the A-input pins. 
When OEB is low, OEB is high, or Vcc is typically less than 2.5 V, the B port is turned off. 
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8-BIT TTL/BTL TRANSCEIVERS 
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description (continued) 


The A port operates at TTL-signal levels and has split input and output pins. The A outputs reflect the inverse 
of the data at the B port when the A-port output enable, OEA, is high. When OEA is low or when Vcc is typically . 


less than 2.5 V, the A outputs are in the high-impedance state. 


Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be іонів in a future version | 
of the 'FB2040. Currently TMS and ТСК are not connected and TDI is shorted to TDO. 


BIAS Vcc establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Voc is not connected. 
The SN54FB2040 is characterized for operation over the full military temperature range of —55?C to 125°C. The 


SN74FB2040 is characterized for operation from 0°C to 70°C. 


logic symbolt 


L 
HO 
| H ооо 
H 


FUNCTION TABLE 


r 
FUNCTION 
OEB OEB OEB OEA | OEA 
Тр -—— 










Xr 
I х 


: 
Ix 





Al data to B bus 
А! data to B bus, B data to AO bus 


46 
OEB 
47 
.QEA 
45 
OEB = 


40 


Ed a 
AH p. mq ges | 
AO2 = B2 
2 | 
ues 4 36 55 
3 
6 34 |. 
8 


> 
Q 
сл 
о 
i 


АО4 
А4 
32 


АО5 В5 
229 
12 30 


-. 

e 
о 
A 


AO6 | B6 
| 14 
AIG МЕНЕ = 
16 | 28 


АО? | B7 
| 18 |. 
aos 20 26 _ 
B8 
22-24 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the RC package. 


. 8-84 
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functional block diagram 


ОЕВ — 46 8: 
OEB — 5%». 
ОЕА -” p 
a 5 40 __ 
An — » | š; 
v i iÀ 
| To Seven Other Channels 
Pin numbers shown are for the RC package. 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Мос =: аана XL ERA сз бата вади едва cave -0.5 Vto 7 V 
Input voltage range, Vi (except В port) ................................................ -12У%ю7У 
м (В POW): 2%%ланфи кая быны Ме RIEN RN дыгын —1.2V ю 3.5 V 
Input current range (except B POM), азаны йы БЫЗ past sana kashapa ipu Qa aaa в —18 mA to 5 mA 
Voltage range applied to any B output in the disabled or power-off state ................. —0.5 V to 5.5 V 
Voltage range applied to any output in the high state ......................... ЕОНИ РР -0.5 V to Vcc 
Current applied to any single output іп the low state: А port .................................... 96 mA 
| (BDO). rr 200 mA 
Maximum power dissipation at TA = 55°C (in still air): RC package .............................. . 0.85 W 
Storage temperature range. узнал» pisiy uuu ubus ast exse d eaae siad des —65?C to 150?C 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and . 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 





Ki TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 Ф DALLAS, TEXAS 75265 i ` 8-35. 


PRODUCT PREVIEW 


малына LONGOUd 


IH 
f B port | 0.75 4 
Ми. Low-level input voltage = 
Except В port : 
IK 


SN54FB2040, SN74FB2040 | 
8-BIT TTL/BTL TRANSCEIVERS 


‚ NOVEMBER 1991 — REVISED JULY 1993 





recommended operating conditions (see Note 1) 


ТЕСТІК CN 


Vcc, BIAS Vcc Supply voltage j ; 5 5.5 


V High-level input voltage | | — 
Ехсерї В роп 2 






UNIT 


< 


4.5 5 
1.62 | 







ч 
о 


N 
I н ч 
ае: го | о 
C5 | œ G | O 


- 


7 


Cc 


4 


+ 
о 
= 


ДА 
со 
3 
> 


l Input clamp current 


ІОН High-level output current | АО рой 
| AO port | 
IOL Low-level output current = 


Operating free-air temperature 





3 
> 





3 
> 


0 
-55 125 


e 


. 100 


№ 
AB 


o 


eo 
N 
о 










NOTE 1: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
С SN74FB2040 
UNIT 
MIN ТҮРТ MAX Ба 





5М54ЕВ2040 
MIN ТҮРТ МАХ 








PARAMETER TEST CONDITIONS 


Voc = 4.5 V, l| =—18 mA 


Except B port Voc = 4.5 V, l| = -40 mA 


l 
-. 
N 





V 


| 
ке) 
° 
m 





N 
ол 


| 
І 
Ге о 
| > | л л 


3.3 


0.35 
7 
1.15 


СІ ЕГЕ 
JE 


00| wA | 


v 
V 
V 
uA 
uA 
uA 
uA 
mA 
mA 
pF — 
pF 
pF — 


| loH =-1 тА 
Мон {AO port Vec = 4.5 V ОН = STA 
. loL = 20 mA 
По = 80 mA 
Voc 245 V^ oL 
loL=100mA ` 


Except B port Voc = 5.5 V, М = 5.5 У | 
Ехсер! В роп Voc = 5.5 V, Ме 2.7 V 


IK 
VOL 
+ 


о 
о 


Ww 
ке) 

° 

а 


Ë 
++ 


Except B port Vcc = 5.5 V, VI =0.5 V 
B portt МСС < 5.5 V, VI = 0.75 V 


- 
e 


ES 


L 
о 
o 


од |AOpot — ^ |үсс-бау Vo -0.5V 


= 
NN 


C 
e 


Al port to B port 


N 
ол 





icc |B portto AO port Voc =5.5V, © І0-0 
Outputs disabled 





Сі Al port and control inputs | Vj = Vcc or GND 
AO port Мо = Vcc or GND Е 


2 Vcc=0t04.5V ` 


Ci B port per P1194.0 
- ee ҮСС = 4.5 V to 5.5 V 


T All typical values are at Vcc = 5 V, TA = 25°С. 
+ For I/O ports, the parameters цн and ІШ include the off-state output current. 





° 





Š Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


FROM ла Ed SN54FB2040 | SN74FB2040 
PARAMETER (INPUT) [GUI А 
ЕГІН ЕГІН ШІ 


3 


















Skew for any single 
channel 


| tPHL ZİPLH | 






- | 
e 
ч! 
wj N о 





5М54ҒВ2040 | 5М74ЕВ2040 
UNIT 


PARAMETER TEST CONDITIONS 


Icc (BIAS Vcc) ышы ы V Мв-0юг2у у (BIAS Vcc) = 4.5 У to 5.5 V ` 
BIAS Е = 0 to 2 V, BIAS о 
CC CC V 15У/1055У/ В | СС 


|Вроп |Усс-0, VI (BIAS Voc) = 4.5 V to 5.5 V 


Voc = 0, Vp = 1 V, УІ (BIAS Vcc) -45Vto55V | | | 
Bpot |Vcc-01055V,  OEB=01008V Wp pap 








= 


g == 


1.62 





Voc = 0 to 2.2 V, OEB = 0to 5 V 
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PARAMETER MEASUREMENT INFORMATION 










2.1V 
| 6 7V 16.5 Q 
From Output From Output 
O pu Test 
Under Test | Open Under Test Point pails 
| tPHZ/tPZH 
CL = 50 pF 30 pF 
(see Note A) | (see Note A) І 
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 
———— V 
Input ) š 
(see Note B) 1.5 V 1.5 V 
| оу 


| | 
tpHL —4———» | 
| дет ТРЪН 


ра | VoH 
Output 1.55 V 1.5 V 


~~~ VoL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 
ми f/f. NS 2У 
(see Note В) 1.55 V 1.55 V 
| 1V 
| | | 
tph 4—0 | 
| oe tPLH 
| | Мон 
- Output 15У a 9 ү: 
VOL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES (B to A) 
NOTES: А. С, includes probe and jig capacitance. 







3V 
Output . 
Control 1.5 V 
(see Note B) | 
Конен дў 
Ра» | 
| | > M- tpLZ 
| - | т x 3.5 V 
Output | : 
Stat7 V | ӘБ OL 
(вее Мое С) | | tpHz | РЕ 
|. tpz  K— | | 
Output | TURN TNI 
utpu Мон - 0.3 V 
(see Note C) 15V ОН 
| “0У 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES ^ port) 


B. Allinput pulses are supplied by generators having the lins characteristics: TTL Inputs - РЕВ < 10 MHz, ZO = 50 Q, tr < <2.5 ns, 
tf < 2.5 ns. BTL Inputs - PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. | 

С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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е Compatible With IEEE 1194.1-1991 (BTL) е BIAS Усс Pin Minimizes Signal Distortion 
and IEEE 896.2-1991 (Futurebus+) | During Live Insertion/Withdrawal 
Standards е Packaged in Plastic Quad-Flat Packages 

€ TTL A Port, Backplane Transceiver Logic (PQFP) With 0.65-mm Pin Pitches 

_ В Port _ ө В-Роп Biasing Network Preconditions the 
е Open-Collector B-Port Outputs Sink 100 mA Connector and PC Trace to the Backplane 


е Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 


RC PACKAGE 
(TOP VIEW) 





description 


The SN74FB2041 is a 7-bit transceiver designed to translate signals between TTL and backplane transceiver 
logic (BTL) environments. It is specifically designed to be compatible with IEEE 1194.1-1991 (BTL) and 
IEEE 896.2-1991 (Futurebus+) standards. | 


The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA and have 
minimum output edge rates of 2 ns. Two output enables, OEB and OEB, are provided for the B outputs. When 
OEB is high and OEB is low, the B port is active and reflects the inverse of the data present at the A-input pins. 
When OEB is low, OEB is high, or Vcc is typically less than 2.5 V, the B port is turned off. The enable/disable 
logic partitions the device as two 3-bit sections and one 1-bit section. 


The A port operates at TTL-signal levels and has split input and output pins. The A outputs reflect the inverse 
of the data at the B port when the A-port output enable, OEA, is high. When OEA is low or when Vcc is typically 
less than 2.5 V, the A outputs are in the high-impedance state. 


Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be implemented in a future version 
of the SN74FB2041. Currently TMS and TCK are not connected and TDI is shorted to TDO. 
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5М74ЕВ2041 
7-ВП TTL/BTL TRANSCEIVER 


‘NOVEMBER 1991 – REVISED JULY 1993 
description (continued) 


BIAS Vcc establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Усс is not connected. 
The SN74FB2041 is characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


INPUTS | 
FUNCTION 
ОЕВ ОЕВ OEA 


1 
H 


L А! data to В bus 
H Al data to B bus, B data to AO bus 








logic symboit 
46 
OEB 
47 
10EA 
45 
10EB 
20 
20EA 
25 
20EB 
24 
30EA 
| 26 
ЗОЕВ 
Ж 50 4 _ 
1AO1 1B1 
51 | 
ТАМ | 
52 9800 
2A01 281 
2 —— | | 
1 
o ы ecd 36 ,- 
3 | С 
2А12 | 
2A03 ° E 2B3 
8 Жм 
2AI3 


10 32 та 
NN с == 
72 
ЗАП 12 30 


ЗАО2 2B2 
14 

3AO3 -Ê oes 
| 18 


T This symbol is in accordance with ANSI/IEEE Std 91-1 984 and IEC Publication 617-12. 
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40 


38 


36 


34 


32 


30 


28 


2B2 


2B3 


PRODUCT PREVIEW 


| High-level output current AO port 


— e 


SN74FB2041 
7-BIT TTL/BTL TRANSCEIVER 


NOVEMBER 1991 — REVISED JULY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise поїеа)ї 


Supply voltage Tange. Vee «sioe uyu SU ERR йс E beu ы ады d de e RARUS 2... -0.5Vto7V 
Input voltage range, VI (except B port) ..............................................:. -12У%ю7У 

| | Vp AB: POM): azu Ur E Rod aie ЕЕЕ rs —1.2V to 3.5 V 
Input current range (except В БОП) ere poses ce eee а а sv uid qiias —18 mA to 5 mA 
Voltage range applied to any B output in the disabled or power-off state ................. —0.5 V to 5.5 V 
Voltage range applied to any output in the high state .................. ""—— ÉÓ —0.5 V to Vcc 
Current applied to any single output in the low state: A рой ............ DRE 96 mA 

В Oi kasa qaku buaya aS stie up 200 mA 

. Maximum power dissipation at TA = 55°C (in still air) ......... eT ere m .. 0.88W 
Storage temperature range ....................................................... —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


recommended operating conditions (see Note » 


High-level input voltage Е Бон V 
LI —ә——_ 
| 

VIL Low-level input voltage - | Е срещи V 
| БЕРУТ С) 


| Input clamp current -18 













AO por 
IOL Low-level output current mA 
Operating free-air temperature 


NOTE 1: Unused or floating pins (input or /О) must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS 
Except B port Voc = 4.5 V, l| = -40 mA 


ІОН = - 1 mA 
AO port Voc = 4.5 V 
ІОН = -ЗтА 25 3.3 
AO port Voc =4.5V OL 
IOL = 24 mA 0.35 
IOL = 80 mA 0.75 
B port Vcc =4.5 V 
loi = 100 mA 
Except B port Vcc=5.5V, М + 5.5 V 


Ехсер! В роп Voc = 5.5 V, VI + 2.7 V 
Ехсер! В роп Vcc = 5.5 V, V| + 0.5 V 


MIN ТҮРІ МАХ 
-1.2 
-0.5 


UNIT 
V 
V 


















VI 
VOH 
VOL 


= 

= 

о 
> 


> 


Н 


Ë 


М рі |Усс-55У, Vi - 0.75 V -100 
lo 0 
lozu 

ог. 
los -30 -150 
[Al porttoBport | 

сс 

| 


— 


K 
t 
H 


сл 
= 
> |> 


сл 
> 


mA 


3 
> 





С 
С 
С 


Al port and control inputs | Vj = Vcc or GND 


Vcc = 0to 4.5 V | 
МСС = 4.5 V to 5.5 V 


All typical values are at Vcc = 5 V, TA = 25°С. 
+ For I/O ports, the parameters үң and ||| include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


"o 
“п 





i 
о 
io B port per P1194.0 


ne) 


© ` Е [Е = Е [Е 


о {г 

Q] O 

` | ауто 
m olojo =| а 





Ы 
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switching characteristics over recommended ranges of supply voltage and operating free-alr 
temperature (unless otherwise noted) (see Figure 1) 
















Үсс = 5 V, 
TA = 25°C 
MIN ТҮР МАХ 


ЕВОМ ТО 
(INPUT) (OUTPUT) 





PARAMETER 


үйі === ID 
Skew between drivers 

— Transition time, B outputs (1.3 V to 1.8 V) 

ЖЕЛТ “| B-port input pulse rejection 


live insertion specifications over recommended арай free-air — range 


PARAMETER TEST CONDITIONS TYP MAX | UNIT 
| (BIAS Vcc) Усс-0045У — Е. М V 0 to 2 V, VI (BIAS Vcc) = 4.5 V to 5.5 V 
O 4. o 5.5 
CC CC V ~45Vto55V B= | СС 


Voc = 0, Vp = 1 V, VI (BIAS Veo) = 4.5 V to 5.5 V 
B port Vcc = 0 to 5.5 V, OEB = 0 to 0.8 V 


Š 


5 


б 





e оо | P| P| |P Оо) Оо) ОООО 
= ojlo[oljolie[o[olol[ol[ol|tv 
ze 
e | 











Vcc = 0 to 2.2 V, OEB=0to5V 
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PARAMETER MEASUREMENT INFORMATION 










.2.1 V 
7V 16.5 Q 
From Output d 
From Output Test 
Under Test O Open tPLH/tPHL 
Under Test 
pone tPLZ/tPZL 
tpHz/tpZH 
= 30 pF 
ЗЕЕ ЗОРЕ. 500 O ВАДА 
(see Note А) | (see Note A) | 
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 
зы алы hee 3V 
Input 
(see Note B) 1.5V 1.5V 
0У 


ірні. — 
| --- tPLH 


| VOH 
Output 1.55V 15V 2 


ст VoL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 


input | /  —. — 2У 
(see Note В) 1.55 V 1.55 V 
| | | | 1V 
tPHL — 6—0 | 
| | Л И tPLH 


| | VOH 


Output 15V 1 5 v 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 


NOTES: A. Cy includes probe and jig capacitance. 


Output 
Control 
(see Note B) 


Output 
51 at7V 
(see Note C) 


Output 
(see Note C) 





PRODUCT PREVIEW 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 


B. Allinput pulses are supplied by generators having the following characteristics: TTL Inputs - PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, 
tt < 2.5 ns. BTL Inputs - PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by ще зори control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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ABT JTAG/IEEE 1149.1 


Features 


Compatibility with IEEE Standard | 
1149.1-1990 (JTAG) test access port 
(TAP) and boundary-scan architecture 


EPIC-IIB™ submicron process technology 
Sub-6-ns maximum propagation delays 
Octal and Widebus™ availability 


ЕА) TSSOP, ЈЕРЕС SSOP, апа ЕІАЈ ` 
ТОЕР fine-pitch surface-mount packaging 


. Bus-hold circuitry (ABT18XXXA devices 


only) 


18- and 20-bit UBT™ architectures 


Additional SCOPE™ Instructions available 
such as: 


. — Parallel Signature Analysis (PSA) 


— Pseudo-Random Pattern Generation 
(PRPG) 


Test-mode or normal-mode operation 


Members of the Texas Instruments | 
SCOPE™ family of testability products 


ТІ has established an alternate source 


Benefits 
Facilitate testing of complex circuit board 
assemblies via a 4-wire test access port 


High-performance, low-power, high-drive, 
low-noise equivalents of standard ABT 


: buffers/drivers/transceivers 


No system throughput or cycle time 
penalty for boundary-scan implementation 


Functional equivalents to standard АВТ 
devices offer system and test designers 
flexible integration options 


Save valuable board space 


Reduce component count by eliminating 
need for external pullup or pulldown 
resistors on /О pins configured as inputs 
left unused or floating 


Advanced integration, as one UBT™ can 
replace nearly all common bus-interface 
logic | 


Built-in self-test feature allows easy ` 
upgrade for advanced JTAG test 


` applications 


IEEE Standard 1149.1-1990 protocol can 


be bypassed for applications not requiring 


boundary scan 


Compatible with complete line of 
system-level test products including 
controllers, bus-monitors, scan path 
linkers, scan path selectors, 
application-specific products, and very 
large-scale integration products 


. Standardization that comes from a 


common product approach 


The following table lists ABT JTAG/IEEE 1149.1 devices currently being evaluated for market 
introduction. Customers interested in learning more about Tl’s plans for these devices should contact 
the Advanced System Logic Marketing hotline at (214) 997-5202. 


DEVICE PIN COUNT DESCRIPTION 


"АВТ8240 Scan Test Device With Octal Driver 
"ABT8244 Scan Test Device With Octal Buffer 


Scan Test Device With Octal Latch 



















'АВТ8374 Scan Test Device With Octal Flip-Flop 
‘ABT 18640 Scan Test Device With 18-Bit Inverting Bus Transceiver 


Information regarding the tap control state diagram, signal descriptions, and other related 
JTAG/IEEE 1149.1 information is similar for the ’ABT18245, 'ABT18502A, ’ABT18504A, 
‘ABT 18646A, апа ’ABT18652A. Therefore, this information will only be provided іп the data sheet for 
the “АВТ18245. Please contact your local ТІ sales representative for further information. 


DEVICE DESCRIPTION AVAILABILITY 
'ABT8245 8-Bit Bus Transceiver | 
'ABT8543 8-Ви Latched Transceiver | Now | 









| [Now БЕН 


















T With the exception of the ”АВТ18245, the 'ABT18XXX family is being 
redesigned in order to enhance test mode as well as normal mode operation. 
As such, the 'ABT18XXXA devices are recommended for new designs and the 
data sheets for these devices are provided in this data book. Please note that 
the AC parameters shown are from the 'ABT18XXX device data sheets and 

. Serve as preliminary information design goals for the 'ABT18XXXA devices. 


"АВТ18504АТ 20-Bit Universal Bus Transceiver 1Q94 
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Members of the Texas Instruments SN54ABT8245 ... JT PACKAGE 


SCOPE ™ Family of Testability Products 5М74АВТ8245... DW PACKAGE | 
(TOP VIEW) 


. © Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 


ө Functionally Equivalent to SN54/74F245 
and SN54/74ABT245 in the Normal 
Function Mode 


€ SCOPE ™ Instruction Set: 

- IEEE Standard 1149.1-1990 Required 
Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 
Parallel Signature Analysis at Inputs 
With Masking Option 
Pseudo-Random Pattern Generation 
From Outputs | 
Sample Inputs/Toggle Outputs 
— Binary Count From Outputs 
Even-Parity Opcodes 
е Two Boundary-Scan Cells per I/O for 

Greater Flexibility 
e State-of-the-Art EP/IC-IIB™ BiCMOS Design 

Significantly Reduces Power Dissipation 
е Package Options Include Plastic 

Small-Outline Packages, Ceramic Chip 

Carriers, and Standard Ceramic DIPs 





SN54ABT8245 . .. FK PACKAGE 
(TOP VIEW) 


description ` 


The SN54ABT8245 and SN74ABT8245 scan test 
devices with octal bus transceivers are members 
of the Texas Instruments SCOPE™ testability ІС 
family. This family of devices supports IEEE 
Standard 1149.1-1990 boundary scan to facilitate 
testing of complex circuit board assemblies. Scan 
access to the test circuitry is accomplished via the 
4-wire test access port (TAP) interface. 


In the normal mode, these devices are functionally equivalent to the SN54/74F245 and SN54/74ABT 245 octal 
bus transceivers. The test circuitry can be activated by the TAP to take snapshot samples of the data appearing 
at the device pins or to perform a self test on the boundary test cells. Activating the TAP in normal mode does 
not affect the functional operation of the SCOPE™ octal bus transceivers. 





NC - No internal connection 


Data flow is controlled by the direction-control (DIR) and output-enable (OE) inputs. Data transmission is 
allowed from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at DIR. The 
output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. | 


In the test mode, the normal operation of the SCOPE™ bus transceivers is inhibited and the test circuitry is 
enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can perform 
boundary scan test operations as described in IEEE Standard 1149.1-1990. 


SCOPE and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. Copyright © 1993, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments | j 
standard warranty. Production processing does not necessarily include 
testing of all parameters. : EXAS 
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description (continued) 


Four dedicated test pins are used to control the operation of the test circuitry: test data input (TDI), test data 
output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interface. 


Тһе SN54ABT8245 is characterized for operation over the full military temperature range of — 55°C to 125°C. 


. Тһе SN74ABT8245 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE . 
. (normal mode) 


INPUTS 
OE pm | OPERATION 


B data to A bus 
A data to B bus 
Isolation 
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functional block diagram 






Boundary-Scan Register 


с 24 > 
DIR 1 В». 


| 
| 
| 
| 
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One of Eight Channels 


Bypass Register 
Е Boundary-Control | 
Register MES 

Б p 11 тро 
wp 

Vcc 

12 
TMS Pb. 
TAP 


з ——— со D 








Controller 





Pin numbers shown are for the DB, DW, and JT packages. 
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Terminal Functions 


кш 5868 ИИИ 


Normal-function output-enable input. See function table for normal-mode logic. 


Test clock. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to the 
test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 


Test data input. One of four terminals required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An internal pullup forces TDI to a high level if left unconnected. 


Test data output. One of four terminals required by IEEE Standard 1149.1-1990. The test data output is the serial output for shifting 

























data through the instruction register or selected data register. 





Test mode select. One of four terminals required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 


Supply voltage | | 
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test architecture 


Serial test information is conveyed by means of a 4-wire test bus or test access port (TAP), that conforms to IEEE 
Standard 1149.1-1990. Test instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-chip control signals for the test structures in the device. Figure 1 shows the TAP controller 
state diagram. 


The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. 


The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an 8-bit instruction register and three test data registers: a 36-bit boundary-scan register, 
an 11-bit boundary-control register, and a one-bit bypass register. 


Test-Logic-Reset 



















TMS =H 
Run-Test/idie Select-DR-Scan | Select-IR-Scan 
TMS = L TMS = L 
TNS=L ` 
TMS =H 
| TMS =H 


Pause-DR Pause-IR 


Update-DR Update-IR 


Ш ЗЫ 


Figure 1. TAP Controller State Diagram 
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state diagram description 


The test access port (ТАР) controller is а synchronous finite state machine that provides test control signals 
throughout the device. The state diagram is illustrated Figure 1 and is in accordance with IEEE Standard 
1149.1-1990. Тһе TAP controller proceeds through its states based on the level of TMS at the rising edge of 
TCK. | 


As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. 


There are two main paths though the state diagram: one to access and control the selected data register and 
one to access and control the instruction register. Only one register can be accessed at a time. 


Test-Logic-Reset 


The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to 
an opcode that selects the optional IDCODE instruction, if supported, or the BYPASS instruction. Certain data 
registers can also be reset to their power-up values. 


The state machine is constructed such that the TAP controller will return to the Test-Logic-Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an internal pullup resistor that will force it high if left 
unconnected or if a board defect causes it to be open circuited. 


For the 'ABT8245, the instruction register is reset to the binary value 11111111, which selects the BYPASS 
instruction. Each bit in the boundary-scan register is reset to logic 0. The boundary-control register is reset to 
the binary value 00000000919; which selects the PSA test en with no input masking. 


Run-Test/Idle 


The TAP controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/ldle state can also be entered following data register or instruction register scans. 
Run-Test/Idle is provided as a stable state in which the test logic can be actively running a test or can be idle. 


The test operations selected by the порази -control register are performed while the TAP controller is in the 
Run-Test/ldle state. 


Select-DR- Scan, Select-IR-Scan 


No specific function is performed in the Select-DR-Scan and Select-IR-Scan states, and the TAP controller will 
exit either of these states on the next TCK cycle. These states are provided to allow the selection of either data 
register scan or instruction register scan. 


 Capture-DR 


When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 
Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 
Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR 
state. | 


Shift-DR 
Upon entry to the Shift-DR state, the data register is placed in the scan path between TDI and TDO and, on the 


- first falling edge of TCK, TDO goes from the high-impedance state to an active state. ТОО enables to the logic 
level present in the least significant bit of the selected data register. 
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state diagram description (continued) 


While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (i.e., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-DR to Shift-DR). 
The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-DR state. 


Exit1-DR, Exit2-DR 


The Exit1-DR and Exit2-DR states are temporary states used to end a data register scan. It is possible to return 
to the Shift-DR state from either Exit1-DR or Exit2-DR without recapturing the data register. 


On the first falling edge of TCK after entry to Exiti-DR, TDO goes from the active state to the high-impedance 
state. 


Pause-DR 


No specific function is performed in the stable Pause-DR state, in which the TAP controller can remain 
indefinitely. The Pause-DR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 


Update-DR 


If the current instruction calls for the selected data register to be updated with current data, then such update 
occurs on the falling edge of TCK following entry to the Update-DR state. 


Capture-IR 


Whenan instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Capture-IR state, the instruction register captures its current status value. This capture operation occurs on the 
' rising edge of ТСК upon which the TAP controller exits the Capture-IR state. 


For the 'ABT8245, the status value loaded in the Capture-IR state is the fixed binary value 10000001. 
Shift-IR 


Upon entry to the Shift-IR state, the instruction register is placed in the scan path between TDI and TDO and, 
‘on the first falling edge of ТСК, TDO goes from the high-impedance state to an active state. ТОО enables to 
the logic level present in the least significant bit of the instruction register. 


While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (i.e., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 


Exit1-IR, Exit2-IR 


The Exit1-IR and Exit2-IR states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 


On the first falling edge of TCK after entry to Exit1-IR, TDO goes from the active state to the high-impedance 
state. 


Pause-IR 


No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitely. 
The Pause-IR state provides the capability of PUSpenoing and resuming instruction register scan operations 
without loss of data. 


Update-IR 


The current instruction is updated and takes effect on the falling edge of TOR following entry to the Update-IR 
state. 





49 ТЕХА5 | 
INSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 9—11 


SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS 


SCBS124A ~ D4505, AUGUST 1992 - REVISED AUGUST 1993 


register overview 


With the exception of the bypass register, any test register can be thought of as a serial shift register with a 
shadow latch on each bit. The bypass register differs in that it contains only a shift register. During the 
appropriate capture state (Capture-IR for instruction register, Capture-DR for data registers), the shift register 
can be parallel loaded from a source specified by the current instruction. During the appropriate shift state 


_ (Shift-IR or Shift-DR), the contents of the shift register are shifted out from TDO while new contents are shifted 


in at TDI. During the appropriate update state (Update-IR or Update-DR), the shadow latches are updated from. 
the shift register. 


instruction register description 


The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be executed. 
Information contained in the instruction includes the mode of operation (either normal mode, in which the device 
performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the 
test operation to be performed, which of the three data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR. 


Table 3 lists the instructions supported by the 'ABT8245. The even-parity feature specified for SCOPE™ devices 


15 supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are defined for 


то! 


SCOPE™ devices but are not supported by this device default to BYPASS. 


During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value will be 
shifted out ма ТОО and can be inspected as verification that the IR is in the scan path. During Update-IR, the 
value that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is 
updated, and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is 
reset to the binary value 11111111, which selects the BYPASS instruction. 


The instruction register order of scan is illustrated in Figure 2. 





Figure 2. Instruction Register Order of Scan 
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data register description 


boundary-scan register 


Тһе boundary-scan register (BSR) is 36 bits long. И contains one boundary-scan cell (BSC) for each 
normal-function input pin, two BSCs for each normal-function I/O pin (one for input data and one for output data), 

: and опе BSC for each of the internally decoded output-enable signals (ОЕА and OEB). The BSR is used 1) to 
store test data that is to be applied internally to the inputs of the normal on-chip logic and/or externally to the 
device output pins, and/or 2) to capture data that appears internally at the outputs of the normal on-chip logic 
and/or externally at the device input pins. 


The source of data to be captured into the BSR during Capture-DR is determined by the current instruction. The 
contents of the BSR can change during Run-Test/Idle as determined by the current instruction. At power up or 
in Test-Logic-Reset, the value of each BSC is reset to logic 0. 


When external data is to be captured, the BSCs for signals ОЕА and OEB capture logic values determined by, 
the following positive-logic equations: OEA = OE e DIR, and OEB = OE e DIR. When data is to be applied 
externally, these BSCs control the drive state (active or high-impedance) of their respective outputs. 


The boundary-scan register order of scan is from TDI through bits 35-0 to ТОО. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 


Table 1. Boundary-Scan Register Configuration 
NUMBER | SIGNAL | NUMBER | SIGNAL | NUMBER | SIGNAL | NUMBER | SIGNAL | NUMBER | SIGNAL 
О» | a | 7 | ^9 | 
=: | a | s | w9 | 
[ 84 | az | во | з | ^ | s | ^9 | 
[ 854 | [ 50 | t | ^ | 4 
7 | s | э | eo | n - 
Св [ 890 | : 2 
[ BM | во | s | w | í — 

















A8-O 
a | Aso 
— | 5 | ^9 
31 | Ar [| 2 | мост 
лач | o | мо | 


boundary-control register 


The boundary-control register (BCR) is 11 bits long. The BCR is used in the context of the RUNT instruction to 
implement additional test operations not included in the basic SCOPE™ instruction set. Such operations include 
pseudo-random pattern generation (PRPG), parallel signature analysis (PSA) with input masking, and binary 
count up (COUNT). Table 4 shows the test operations that are decoded by the BCR. 


During Capture-DR, the contents of the BCR are not changed. At power up or in Test-Logic-Reset, the BCR is 
reset to the binary value 00000000010, which selects the PSA test operation with no input masking. 


The boundary-control register order of scan is from TDI through bits 10-0 to TDO. Table 2 shows the 
boundary-control register bits and their associated test control signals. 
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data register description (continued) 


\ 


Table 2. Boundary-Control Register Configuration 


TEST TEST TEST 
CONTROL CONTROL SOLER CONTROL 
SIGNAL SIGNAL | SIGNAL 
OPCODE2 

1 ОРСООЕ1 





— 
7-9 | оғсооео” 
ЖЕСЕ) ЕРІМЕН 


bypass register 


The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan path, 
thereby reducing the number of bits per test pattern that must be applied to complete a test operation. 


During Capture-DR, the bypass register captures a logic 0. The bypass register order of scan is illustrated in 






















Figure 3. | 
Figure 3. Bypass Register Order of Scan 
Table 3. Instruction Register Opcodes 
BINARY CODET | ` | ; А | 
BIT 7 > BIT 0 SCOPE OPCODE DESCRIPTION ЗЕГЕСТЕР DATA 
| REGISTER 
MSB — LSB 







T Bit 7 is used to maintain even parity in the 8-bit instruction. | | 
+ The BYPASS instruction is executed in lieu of a SCOPE™ instruction that is not supported in the ”АВТ8245. 
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instruction register opcode description 


The instruction register opcodes are shown in Table 3. The following descriptions detail the operation of each | 
instruction. | | 


boundary scan 


This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST and INTEST instructions. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. Data 
that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data that 
has been scanned into the output BSCs is applied to the device output pins. The device operates in the test 
mode. 


bypass scan 


This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is 
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode. 


sample boundary 


This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. The 
device operates in the normal mode. 


control boundary to high impedance 


This instruction conforms to the IEEE P1149.1A HIGHZ instruction. The bypass register is selected in the scan 
path. A logic O value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device І/О pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed. 


control boundary to 1/0 


This instruction conforms to the IEEE P1149.1A CLAMP instruction. The bypass register is selected in the scan 
path. A logic O value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-chip logic, while data in the output BSCs is applied to the device output pins. The 
device operates in the test mode. 


boundary run test 


The bypass register is selected in the scan path. A logic O value is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/Idle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), 
simultaneous PSA and PRPG (PSA/PRPG), and simultaneous PSA and binary count up (PSA/COUNT). 


boundary read 


Тһе boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 


boundary self test 


The boundary-scan register is selected in the scan path. А! BSCs capture the inverse of their current values 
during Capture-DR. In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. | 
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instruction register opcode description (continued) 


boundary toggle outputs 


The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. Data in the shift-register elements of the selected output BSCs is toggled on each rising edge of 
TCK in Run-Test/Idle and is then updated in the shadow latches and thereby applied to the associated device 
output pins on each falling edge of TCK in Run-Test/Idle. Data in the selected input BSCs remains constant and 
is applied to the inputs of the normal on-chip logic. Data appearing at the device input pins is not captured in 
the input BSCs. The device operates in the test mode. 


boundary-control register scan 


The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. 


Table 4. Boundary-Control Register Opcodes 


BINARY CODE 
BIT 2 5 BITO . DESCRIPTION | 
MSB — LSB 


Sample inputs/toggle outputs (TOPSIP) 
-bi ( 









: 
| 
| 





boundary-control register opcode description 


The boundary-control register opcodes are decoded from BCR bits 2-0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/ldle state. The following 


descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG ` 


algorithms. | | 


It should be noted, in general, that while the control input BSCs (bits 35—32) are not included in the sample, 
toggle, PSA, PRPG, or COUNT algorithms, the output-enable BSCs (bits 35-34 of the BSR) do control the drive 
state (active or high impedance) of the selected device output pins. It also should be noted that these BCR 
instructions are only valid when the device is operating in one direction of data flow (that is, OEA z OEB). 
Otherwise, the bypass instruction is operated. 6% 


PSA input masking | 


Bits 10-3 of the boundary-control register are used to specify device input pins to be masked from PSA 
operations. Bit 10 selects masking for device input pin A8 during A-to-B data flow or for device input pin B8 during 
B-to-A data flow. Bit 3 selects masking for device input pins A1 or B1 during A-to-B or B-to-A data flow, 
respectively. Bits intermediate to 10 and 3 mask corresponding device input pins in order from most significant 
to least significant, as indicated in Table 3. When the mask bit which corresponds to a particular device input 


- has a logic 1 value, the device input pin is masked from any PSA operation, meaning that the state of the device 


input pin is ignored and has no effect on the generated signature. Otherwise, when a mask bit has a logic 0 value, 
the corresponding device input is not masked from the PSA operation. | 
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boundary-control register opcode description (continued) 


sample inputs/toggle outputs (TOPSIP) 


Data appearing at the selected device input pins is captured in the shift-register elements of the selected BSCs 
on each rising edge of TCK. This data is then updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Data in the shift-register elements of the selected 
output BSCs is toggled on each rising edge of TCK and is then updated in the shadow latches and thereby 
applied to the associated device output pins on each falling edge of TCK. 


pseudo-random pattern generation (PRPG) 


A pseudo-random pattern is generated in the shift-register elements of the selected BSCs on each rising edge 
of TCK and then updated in the shadow latches and thereby applied to the associated device output pins on 
each falling edge of TCK. This data is also updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Figures 4 and 5 illustrate the 16-bit linear-feedback | 
shift-register algorithms through which the patterns are generated. An initial seed value should be scanned into 
the boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not 
produce additional patterns. 


A8-I A7-| А64 A5-I A4-| A3-I A2-I А1- 





: 


B8-O B7-O B6-O B5-O B4-O B3-O B2-O B1-O 


Figure 4. 16-Bit PRPG Configuration (OEA z 0, OEB - 1) 


В8-І B7-I В6-! В5-І В4-І Вз-! В2-І В1-І 





© J > A8-O ‚А7-О А6-О А5-О А4-О АЗ-О А2-О А1-О 


Figure 5. 16-Bit PRPG Configuration (ОЕА-1, OEB= 0) 
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boundary-control register opcode description (continued) 
parallel signature analysis (PSA) 


Data appearing at the selected device input pins is compressed into a 16-bit parallel signature in the 
shift-register elements of the selected BSCs on each rising edge of TCK. This data is then updated in the shadow 
latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. Data in the 
shadow latches of the selected output BSCs remains constant and is applied to the device outputs. Figures 6 
and 7 illustrate the 16-bit linear-feedback shift-register algorithms through which the signature is generated. An 
initial seed value should be scanned into the boundary-scan register prior to performing this operation. 


Ав-І А7-! А6-! А5! А44 A3-I A2-I A1-I 


MASKX 





Figure 6. 16-Bit PSA Configuration (OEA = 0, OEB = 1) 


В8-І B7-I В6-І В5-! В4-І Вз-! B2-I В1-І 


Qs J) > во вто 860 850 840 B30  B2O ВІО 
5 
< 
= 








@ = ) > A8-O А7-О PE A5-O ААО AO A-O САТО 


Figure 7. 16-ВИ PSA Configuration (ОЕА = 1, OEB = 0) 
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boundary-control register opcode description (continued) | 
simultaneous PSA and PRPG (PSA/PRPG) 


Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit pseudo-random pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. Figures 8 and 9 illustrate the 8-bit linear-feedback 
shift-register algorithms through which the signature and patterns are generated. An initial seed value should 
be scanned into the boundary-scan register prior to performing this operation. Note that a seed value of all 
zeroes will not produce additional patterns. 


A8-I A7-l А6-І А5-І А4-І АЗ-! A2-I А1-І 








J > B8-O B7-O B6-O B5-O B4-O B3-O B2-O B1-O 


Figure 8. 8-Bit PSA/PRPG Configuration (OEA = 0, OEB = 1) 





I> А8-О А7-0 А6-О А5-О А4-О A3-O A2-O A1-O 


Figure 9. 8-Bit PSA/PRPG Configuration (OEA z 1, OEB - 0) 
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boundary-control register opcode description (continued) 


‘simultaneous PSA and binary count up (PSA/COUNT) 


Data appearing at the selected device input pins is compressed into an 8-bit paralle! signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit binary count-up pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of ТСК and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. In addition, the shift-register elements of the opposite 
output BSCs are used to count carries out of the selected output BSCs and, thereby, extend the count to 16 bits. 
Figures 10 and 11 illustrate the 8-bit linear-feedback shift-register algorithms through which the signature is 
generated. An initial seed value should be scanned into the boundary-: scan register prior to performing this 
operation. E 


A8-I A7- А6-І А5-І А4-І A34 — A24 ` At-l | 


š 
š 





опоопооб 


B8-O B7-O B6-O B5-O В4-О B3-O B2-O B1-0 
Figure 10. 8-Bit PSA/COUNT Configuration (OEA = 0, OEB = 1) | 





MASKX 





om Dugggggor 


А7-О А6О А5-О А4-О АЗ-О А2О А1-О. 
Figure 11. 8-Bit PSA/COUNT Configuration (ОЕА = 1, OEB = 0) 
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timing description 


All test operations of the 'ABT8245 are synchronous to the test clock (ТСК). Data on the TDI, TMS, and 
normal-function inputs is captured on the rising edge of TCK. Data appears on the TDO and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in 
Figure 1) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 


A simple timing example is illustrated in Figure 12. In this example, the TAP controller begins in the 
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction register scan 
and one data register scan. While in the Shift-IR and Shift-DR states, TDI is used to input serial data, and ТОО 
is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test circuitry during each TCK cycle. 


Table 5. Explanation of Timing Example 


TCK TAP STATE | 
CYCLE(S) | AFTER TCK | DESCRIPTION 
1 Test-Logic-Reset TMS is changed to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
the desired state. 


The IR captures the 8-bit binary value 10000001 on the rising edge of TCK as the TAP controller exits the 
Capture-IR 
Сарішге-ІН state. . 


Shift-IR TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 


One bit is shifted into the IR on each TCK rising edge. With TDI held at a logic 1 value, the 8-bit binary value 
7-13 Shift-IR 


11111111 is serially scanned into the IR. At the same time, the 8-bit binary value 10000001 is serially scanned 
Exit1-IR 























out of the IR via TDO. In TCK cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 
to Exit1-IR. 


TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 
| 35 |  UpdatelR [| The IR is updated with the new instruction (BYPASS) on the falling edge of ТСК. 
она | 







The bypass register captures a logic 0 value on the rising edge of TCK as the TAP controller exits the 
Capture-DR 
Capture-DR state. | 


\ 









ТОО becomes active and ТО is made valid on Ше falling edge of TCK. The first bit is shifted into the ТАР on 
the rising edge of TCK as the TAP controller advances to the next state. 







Shift-DR ° 
The binary value 101 is shifted in via TDI, while the binary value 010 is shifted out via TDO. 


Shift-DR | 
TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 


Update-DR In general, the selected data register is updated with the new data on the falling edge of TCK 
Test-Logic-Reset | Test operation completed 
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1 2 3 4 5 6 7 8 9-10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
TCK | 


we TD 























N NCA N ТА NC MN N 5" NX X X X NI ХХ N NC N NM NM N MN 
то! < SERRE RRR 000600006060 
тро 50505250 
$$ 4 в |“ Е ЕЕ ‘ae 5 5 GG тти S | Š 

° s пп оо #2 = r £ оф | Фф £ "фло | © 

rc o 1 1 = < Se % в k - 4“ фе ' 1 x 

TAP |ó ВЕ Е Е Фф ш | в с з 5 x S alae]? 
Controller] В | г Q ë 5 15918 u s Q I š ə 
State | 1 ро | Š 5109 за | 


KSI 3-State (TDO) or Don’t Care (TDI) 


Figure 12. us Example 


absolute maximum ratings over operating free-air temperature | range (unless otherwise noted)t 


Supply voltage range, VCC .......................................... ЖУК ee rer te - 0. 5Vto7V 
Input voltage range, V| (except I/O ports) (see Note 1) .................................. —0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... —0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off State, Мо Хе apakusqa —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT8245 ................. Sapay Аы то GO INA 
| ЭМУААВТВ2АВ: s crib o У kaba wee ада 128 mA 
Input clamp curent Tie (Vi 0): абат ва x Ram ки жай ныжыл S I a ects наа dees on ... —18 MA 
Output clamp current, lox (Мо < 0) ............................ PPS Pere ere —50 mA 
Storage temperature range ........................................................ —65*C to 150?C 


T Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


— - --- е xx A 


лав 55, wi 
CL у о г. 
[we EX 
Lyc 






[oa време E E 
| ee s = 


NOTE 2: Unused or floating pins (input or /О) must be held righ or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 
V 









x 
PARAMETER TEST CONDITIONS 
PanameTen | мн ТҮР MAX| Мы МАХ” 
| Vcc = 4.5 V, | = 18 mA 12| 242 | -1.2 
сш еы л р == |з 
остави юн ма И НИ ГИ 
at 
| 055 __| 
-50 


Voo=45V,  он<-32тА ae 


0.55 


+ 
— 


+100 


ECT DROETK | — s =] : 


усс-589 йу [тыз | — — | 


0 
—160 


Си |Усс-554 vizono томо) 
"аб |vec-ssw озот 
[as |Уос-554 мото 
Пи |сссо — —wevosssv — | — mol 


V 
я : 
+1 
10 
-50 
50 0 
go Donc Outputs low з з зв | 
ports 
092 2 
ETE i 
3 
С 10 


-160 ША 


0 


+100 +100 uA 


mA 


Roe 22051 ! 
RENE S 5 
BENE N -5 
По 5 

3 


3 
> 


o |o = Е [Е = 


0 
| 30. 38 8 
Усс = 5.5 V One input а! 3.4 V, ` Е | 
# СС , р , 





3 
> 


ке) 


т 





| б |Мі-25Уог0.5У Control inputs 
бё. Мо = 2.5 Vor 0.5 М A or В ports 
| Co |Уо-25Уог05У TDO 


T All typical values are at Vcc = 5 V. 

+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
Š The parameters (отн and lozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


OH 

OL 
HH 
ІШ 
ICC 
Ci 

io 
Co 


т 


-1.2 
©: 
3 
2 
0.55 
10 
50 
-50 
50 
2 
38 — 
2 
1.5 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) ` 















| е s 
A or В or DIR or OE before TCKT 









Setup time 


TDI before TCKT = 
TMS before ТСКТ 6 | 
| A or B or DIR or OE after ТСКТ NEM | 


tsu 













th Hold time TDI after TCKT Ro _ 
ТМ$ айег ТСКТ | 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) шо тоде) (зее Рїдиге 13) 


Tac 25C  SNS4ABT0245 | 
ee Ще EM oce deu 
ТА = 25°C 
PARAMETER (INPUT) (OUTPUT) A 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 


Е е pu, SN54ABT8245 | SN74ABT8245 
РАНАМЕТЕН (INPUT) (ОШТРО) 


MN ТҮР МАХ | MIN MAX | 
— = = NE жекенің В. Тен ИН ж L 
95|7 35 125 | 
| Te NECS 
| | СЕ 
| пра та 
| RET 
| sss] зна | 
| 3 88 7| 2 9. 


12.5 
| | —— + L 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 






(see Note A) 
LOAD CIRCUIT FOR OUTPUTS 
мекені: аах 
| 
| | 3V 
Input 1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input | „ч 
(вее Мо!е В) 1.5 V 1.5 У 


Output - 


VOH 
1.5V 


——— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 


NOTES: А. С) includes probe and jig capacitance. 


tPLH/tPHL 
tPLZ/tpzL 
tpHz/tpZH 


Timing Input 





Data Input 1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output d 
T 1.5 V 
Control | | оу 
Ра -» * | | 
Output | | 'PLZ е” %- 3.5V 
Waveform 1 | 1.5 V | | 
51 ай7У | VoL + 0.3 V VoL 
(see Note C) | | tPHZ — 4- 
tPZH» e. 
Waveform 2 15V Мон - 0.3 V 
51 а! Ореп 5 Е 
(see Note С) = 0V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 13. Load Circuit and Voltage Waveforms 
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е Members of the Texas Instruments SN54ABT8543... JT PACKAGE 
SCOPE" Family of Testability Products аы: ` BUE PACKAGE 


* Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 


ө Functionally Equivalent to SN54/74F543 
and SN54/74ABT543 in the Normal 
Function Mode 


e SCOPE ™ Instruction Set: 

— IEEE Standard 1149.1-1990 Required 
Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

— Parallel Signature Analysis at Inputs 
With Masking Option 

— Pseudo-Random Pattern Generation 
From Outputs | 

— Sample Inputs/Toggle Outputs 

— Binary Count From Outputs 

— Even-Parity Opcodes 

е Two Boundary-Scan Cells per I/O for SN54ABT8543 . . . FK PACKAGE 

Greater Flexibility (TOP VIEW) 

€ State-of-the-Art EPIC-IIB'" BiCMOS Design 
Significantly Reduces Power Dissipation 
е Package Options Include Plastic 

Small-Outline and Shrink Small-Outline 

Packages, Ceramic Chip Carriers, and 

Standard Ceramic DIPs 





description 


The SN54ABT8543 and SN74ABT8543 scan test 
devices with octal registered bus transceivers are 
members of the Texas Instruments SCOPE™ 
testability IC family. This family of devices 
supports IEEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 


In the normal mode, these devices are functionally equivalent to the SN54/74F543 and 5М54/74АВТ543 octal 
registered bus transceivers. The test circuitry can be activated by the TAP to take snapshot samples of the data 
appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in normal 
mode does not affect the functional operation of the SCOPE™ octal registered bus transceivers. 


Data flow in each direction is controlled by latch-enable (ГЕАВ and LEBA), chip-enable (СЕАВ and СЕВА), and 
. output-enable (OEAB and OEBA) inputs. For A-to-B data flow, the device operates in the transparent mode 
when LEAB and CEAB are both low. When either LEAB or CEAB is high, Ше A data is latched. The B outputs 
are active when OEAB and CEAB are both low. When either OEAB or CEAB is high, the B outputs are in the 
high-impedance state. Control for B-to-A data flow is similarto that for A-to-B but uses LEBA, CEBA, and OEBA. 
































SCOPE and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 


t Ж Copyright © 1993, Texas Instruments Incorporated 
Ата потта са cutee as o lage date. дош conform to I | 
specifications per the terms of Texas instruments standard warranty. TEXAS 


_ Production processing does not necessarily include testing of ай 
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description (continued) 


In the test mode, the normal operation of the SCOPE™ registered bus transceiver is inhibited and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test Circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149.1-1990. 


Four dedicated test pins аге used to control the operation of the test circuitry: test data input (TDI), test data 
output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generations from 
data outputs. All testing and scan operations are synchronized to the TAP interface. 


Тһе SN54ABT8543 is characterized for operation over the full military temperature range of — 55°С to 125°C. 


Тһе SN74ABT8543 is characterized for operation from —40°C to 85°C. 
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FUNCTION TABLET 
(normal mode, each register) 


| INPUTS OUTPUT 
B 














СЕАВ  OEAB LEAB A 


T A-to-B data flow is shown. B-to-A data flow is similar but 











uses CEBA, ОЕВА, and LEBA. 
+ Output level before the indicated steady-state input 
conditions were established. 
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functional block diagram 








Boundary-Scan Register 


OEBA 26 


СЕВА 27 
ГЕВА 28 
OEAB 3 


CEAB ? 


LEAB L 


TT. | 
| | 
| | | 
x 21 
| | 

A1 4 28.25 
| | 
| | 
| с, | 
| | 
| | 
El д сз J 

Усс 
тш 16 > 
Vcc | 

14 
TMS 2 


ТАР 


Controller 





15 
TCK > 


Pin numbers shown are for DL, DW, and JT packages. 
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. Terminal Functions 


| PINNAME | | DESCRIPTION 


А1-А8 









Normal-function A-bus І/О ports. See function table for normal-mode logic. 


B1-B8 Normal-function B-bus /О ports. See function table for normal-mode logic. 


CEAB, CEBA | Normal-function chip- -enable inputs. See function table for normal- mode SS === 





бота 


Normal-function latch-enable inputs. See function table for normal-mode logic. 


Normal-function output-enable inputs. See function table for normal-mode logic. 


Test clock. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the device : are Synchronous to 
the test clock. Data is captured on the rising edge of TCK, and outputs change on the falling edge of TCK. 


Test data input. One of four terminals required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An internal pullup forces TDI to a high level if left unconnected. 


Test data output. One of four terminals required by IEEE Standard 1149.1-1990. The test data output is the serial output for 
shifting data through the instruction register or selected data register. 























Test mode select. One of four terminals required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 


Supply voltage | 
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test architecture 


Serial test information is conveyed by means of a 4-wire test bus or test access рогі (TAP), that conforms to IEEE 
Standard 1149.1-1990. Test instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-chip control signals for the test structures in the device. Figure 1 shows the TAP controller 
state diagram. 


The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
. output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. | 


The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an 8-bit instruction register and three test data registers: a 40-bit boundary-scan register, 
an 11-bit boundary-control register, and a one-bit bypass register. 


Test-Logic-Reset 






TMS =H 














Select-IR-Scan 


TMS = L 


Capture-IR 


TMS = L 


Select-DR-Scan 


Capture-DR 
TMS = L | 
TMS = Н 
Pause-DR 
TMS = L 


Update-DR 
TMS =H ЕШ 


Figure 1. ТАР Controller State Diagram 


Run-Test/Idle 





TMS = L 


TMS = L 


TMS =H 
TMS = H 


Раиве-ІН 


Update-IR 


TMS =L 
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state diagram description | 


The test access port (TAP) controller is a synchronous finite state machine that provides test control signals 
throughout the device. The state diagram is illustrated in Figure 1 and is in accordance with IEEE Standard 
1149.1-1990. The TAP controller proceeds through its states based on the level of TMS at the rising edge of 
TCK. I | 


As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. 


. There аге two main paths though the state diagram: one to access and control the selected data register and 


one to access and control the instruction register. Only one register can be accessed at a time. 


Test-Logic-Reset 


The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to 


` an opcode that selects the optional IDCODE instruction, if supported, or the BYPASS instruction. Certain data 


registers can also be reset to their power-up values. 


The state machine is constructed such that the TAP controller will return to the Test-Logic- -Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an internal pullup resistor that will force it high if left . 
unconnected or if a board defect causes it to be open circuited. 


For the 'ABT8543, the instruction register is reset to the binary value 11111111, which selects the BYPASS 
instruction. Each bit in the boundary-scan register is reset to logic 0. The boundary-control register is reset to 
the binary value 00000000010, which selects the PSA test operation with no input masking. 


Run-Test/Idle 


Тһе TAP controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/Idle state can also be entered following data register or instruction register scans. 
Run-Test/idle is provided as a stable state in which the test logic can be actively running a test or can be idle. 


The test operations selected by the Бойу Cono register are performed while the TAP controller i is in the 
Run-Test/Idle state. 


Select-DR-Scan, Select-IR-Scan 


No specific function is performed in the Select-DR-Scan and Select-IR-Scan states, and the TAP controller will 
exit either of these states on the next TCK cycle. These states are provided to allow the selection of either data 
register scan or instruction register scan. 


Capture-DR 


. When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 


Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 
Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR 
state. | 


 Shift-DR 


Upon entry to the Shift-DR state, the data register is placed in the scan Бай between TDI апа ТОО апа, on the 


first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to the logic 


level present in the least significant bit of the selected data register. 


While in the stable Shift-DR state, data is serially shifted through the selected data register оп each ТСК cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (i.e., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-DR to Shift-DR). 


.. The last shift occurs оп the rising edge of TCK upon which the TAP controller exits the Shift-DR state. 
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Exit1-DR, Exit2-DR 


The Ех!1-ОВ and Exit2-DR states are temporary states used to end a data register scan. It is possible to return 
to the Shift-DR state from either Exiti-DR or Exit2-DR without recapturing the data register. 


On the first falling edge of TCK after entry to Exit1-DR, ТОО goes from the active state to the high-impedance 
state. 


Pause-DR ` 


No specific function is performed in the stable Pause-DR state, in which the TAP controller can remain 
indefinitely. The Pause-DR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 


Update-DR 


If the current instruction calls for the selected data register to be updated with current data, then such update 
occurs on the falling edge of TCK following entry to the Update-DR state. 


Capture-IR 


When an instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Саршге-!Н state, the instruction register captures its current status value. This capture operation occurs on the 
rising edge of TCK upon which the TAP controller exits the Capture-IR state. 


For the 'ABT8543, the status value loaded in the Capture-IR state is the fixed binary value 10000001. 
Shift-IR | | 
Upon entry to the Shift-IR state, the instruction register is placed in the scan path between TDI and TDO and, 


on the first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to 
the logic level present in the least significant bit of the instruction register. 


While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (i.e., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 


Exit1-IR, Exit2-IR 


The Exit1-IR and Exit2-IR states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 


On the first falling edge of TCK after entry to Exit1-IR, TDO goes from the active state to the high-impedance 
state. 


Pause-IR 


No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitely. 
The Раиве-ІН state provides the capability of suspending and resuming instruction register scan operations 
without loss of data. 


Update-IR 


. The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-IH 
state. . | | 
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register overview 


the parity With the exception of the bypass register, any test register can be thought of as a serial shift register 
with a shadow latch on each bit. The bypass register differs in that it contains only a shift register. During the - 
appropriate capture state (Capture-IR for instruction register, Capture-DR for data registers), the shift register 
can be parallel loaded from a source specified by the current instruction. During the appropriate shift state 
(Shift-IR or Shift-DR), the contents of the shift register are shifted out from TDO while new contents are shifted 
in at TDI. During the appropriate update state (Update- -IR or Update-DR), the shadow latches are updated from 
the shift register. 


instruction register description 


TDI 


The instruction register (IR) is eight bits long ani is used to tell the device what instruction is to be executed. 
Information contained in the instruction includes the mode of operation (either normal mode, in which the device 
performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the 
test operation to be performed, which of the three data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR. 


Table 3 lists the instructions supported by the 'ABT8543. The even-parity feature specified for SCOPE ™ devices 
is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are defined for 
SCOPE™ devices but are not supported by this device default to BYPASS. 


During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value will be 
shifted out via ТОО and can be inspected as verification that the IR is in the scan path. During Update-IR, the 
value that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is 
updated, and any specified mode change takes effect. At power up or in the Test- -Logic- Reset state, the IR is 
reset to the binary value 11111111, which selects the BYPASS instruction. 


The instruction register order of scan is illustrated in Figure 2. 





Figure 2. Instruction Register Order of Scan 
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data register description 


boundary-scan register 


The boundary-scan register (BSR) is 40 bits long. It contains one boundary-scan cell (BSC) for each 
normal-function input pin, two BSCs for each normal-function I/O pin (one for input data and one for output data), 
and one BSC for each of the internally decoded output-enable signals (OEA and OEB). The BSR is used 1) to 
store test data that is to be applied internally to the inputs of the normal on-chip logic and/or externally to the 
device output pins, and/or 2) to capture data that appears internally at the outputs of the normal on-chip logic 
and/or externally at the device input pins. 


The source of data to be captured into the BSR during Capture-DR is determined by the current instruction. The 
contents of the BSR can change during Run-Test/Idle as determined by the current instruction. At power up ог 
in Test-Logic-Reset, the value of each BSC is reset to logic O. | 


When external data is to be captured, the BSCs for signals ОЕА апа OEB capture logic values determined Бу 
the following positive-logic equations: OEA = OEBA + CEBA, and OEB = OEAB + CEAB. When data is to be 
applied externally, these BSCs control the drive state (active or high-impedance) of their respective outputs. 








The boundary-scan register order of scan is from TDI through bits 39-0 to TDO. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 


| Table 1. Boundary-Scan Register Configuration 


BSR BIT DEVICE BSR BIT DEVICE BSR BIT DEVICE BSR BIT DEVICE BSR BIT DEVICE 
NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER | SIGNAL 
Е 













Сам | 2 | мо | 





ЕСЕН 


EM 
— = 
ис таа 

32 4 


EA 





| | 


boundary-control register | | 
The boundary-control register (BCR) is 11 bits long. The BCR is used in the context of the RUNT instruction to 
implement additional test operations not included in the basic SCOPE ™ instruction set. Such operations include 
pseudo-random pattern generation (PRPG), parallel signature analysis (PSA) with input masking, and binary 
count up (COUNT). Table 4 shows the test operations that are decoded by the BCR. 


During Capture-DR, the contents of the BCR are not changed. At power up or in Test-Logic-Reset, the BCR is 
reset to the binary value 00000000010, which selects the PSA test operation with no input masking. 


The boundary-control register order of scan is from TDI through bits 10—0 to TDO. Table 2 shows the 
boundary-control register bits and their associated test control signals. | 
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data register description (continued) 




















TEST 
CONTROL 
SIGNAL 


TEST 


| Table 2. Boundary-Control Register Configuration. 
CONTROL 
SIGNAL 


BCR BIT все віт | а BCR BIT 
NUMBER NUMBER | “Sianal | NUMBER 
OPCODE2 


ЛИЕ 
ae 
E 











OPCODEO 


EX NEN 
E M 
ЕЕЕ 
bypass register 


The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan path, 
thereby reducing the number of bits per test pattern that must be applied to complete a test operation. 


During Capture-DR, the bypass register captures a logic 0. The bypass register order of scan is illustrated in 





























Figure 3. 
Figure 3. Bypass Register Order of Scan 
Table 3. Instruction Register Opcodes 
BINARY CODET i ` 
BIT 7 — BIT 0 SCOPE OPCODE DESCRIPTION SELECTED DATA 
| | REGISTER 
MSB — LSB 


00000110 HIGHZ Control boundary to high impedance Modified test 


T Bit 7 is used to maintain even parity in the 8-bit instruction. | . 
+ The BYPASS instruction is executed іп lieu of a SCOPE™ instruction that is not supported in the 'ABT8543. 
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The instruction register opcodes are shown in Table 3. The following descriptions detail the operation of each 
instruction. 


boundary scan 


This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST and INTEST instructions. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. Data 
that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data that 
has been scanned into the output BSCs is applied to the device output pins. The device operates in the test 
mode. 


bypass scan 


This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is 
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode. 


sample boundary 


This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. The 
device operates in the normal mode. 


control boundary to high impedance 


This instruction conforms to the IEEE P1149.1A HIGHZ instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device I/O pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed. | 


control boundary to 1/0 


This instruction conforms to the IEEE P1149.1A CLAMP instruction. The bypass register is selected in the scan 
_ path. A logic О value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-chip logic, while data in the oe BSCs is applied to the device output pins. The 
device operates in the test mode. 


boundary run test 


The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/Idle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), 
simultaneous PSA and PRPG (PSA/PRPG), and simultaneous PSA and binary count up (PSA/COUNT). 


boundary read 


The boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 


boundary self test 


The boundary-scan register is selected in the scan path. All BSCs capture the inverse of their current values 
during Capture-DR. In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. 





45 TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 | 9-37 


SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES ` ` 
WITH OCTAL REGISTERED BUS TRANSCEIVERS 


SCBS120-AUGUST 1991-REVISED AUGUST 1992 


instruction register opcode description (continued) 


boundary toggle outputs 


The bypass register is selected in the scan path. A logic. O value is captured in the bypass register during 
Capture-DR. Data in the shift-register elements of the selected output BSCs is toggled on each rising edge of 


ТСК in Run-Test/ldle and is then updated in the shadow latches and thereby applied to the associated device 


output pins on each falling edge of TCK in Run-Test/Idle. Data in the selected input BSCs remains constant and 
is applied to the inputs of the normal on-chip logic. Data appearing at the device input pins is not captured in 
the input BSCs. The device operates in the test mode. 


boundary-control register scan 


The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. | 


Table 4. Boundary-Control Register Opcodes 


BINARY CODE 
BIT 2 — BIT 0 DESCRIPTION 
MSB — LSB 


Sample inputs/toggle outputs (TOPSIP 











| | | 
x 
[ Xi [Paral signature апафзвибн mode (PSA) 


boundary-control register opcode description 


The boundary-control register opcodes are decoded from BCR bits 2-0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction, is executed in the Run-Test/Idle state. The following. 
descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG 
algorithms. | 


It should be noted, in general, that while the control input BSCs (bits 39-32) are по included in the sample, - 
toggle, PSA, PRPG, or COUNT algorithms, the output-enable BSCs (bits 39—38 of the BSR) do control the drive 
state (active or high impedance) of the selected device output pins. It also should be noted that these BCR 
instructions are only valid when the device is operating in one direction of data flow (that is, OEA # OEB). 
Otherwise, the bypass instruction is operated. : 


PSA input masking 


Bits 10-3 of the boundary-control register are used to specify device input pins to be masked from PSA 
operations. Bit 10 selects masking for device input pin A8 during A-to-B data flow or for device input pin B8 during 
B-to-A data flow. Bit 3 selects masking for device input pins A1 or B1 during A-to-B or B-to-A data flow, 
respectively. Bits intermediate to 10 and 3 mask corresponding device input pins in order from most significant 
to least significant, as indicated in Table 3. When the mask bit which corresponds to a particular device input 
has a logic 1 value, the device input pin is masked from any PSA operation, meaning that the state of the device 
input pin is ignored and has no effect on the generated signature. Otherwise, when a mask bit has a logic 0 value, 
the corresponding device input is not masked from the PSA operation. 
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sample inputs/toggle outputs (TOPSIP) 


Data appearing at the selected device input pins is captured in the shift-register elements of the selected BSCs 
on each rising edge of TCK. This data is then updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Data in the shift-register elements of the selected 
output BSCs is toggled on each rising edge of TCK and is then updated in the shadow latches and thereby 
applied to the associated device output pins on each falling edge of TCK. 


pseudo-random pattern generation (PRPG) 


A pseudo-random pattern is generated in the shift-register elements of the selected BSCs on each rising edge 
of TCK and then updated in the shadow latches and thereby applied to the associated device output pins on 
each falling edge of ТСК. This data is also updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Figures 4 and 5 illustrate the 16-bit linear-feedback 
shift-register algorithms through which the patterns are generated. An initial seed value should be scanned into 
the boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not 
produce additional patterns. 


А8-1 · A7- А6-І А5-І А4-І A3-I А2- A1-i 





: 


| B8-O B7-O B6-O B5-O B4-O B3-O B2-O B1-O 
Figure 4. 16-Bit PRPG Configuration (OEA = 0, OEB = 1) 


B8-I B7-I В6-І В5-І В4- B3-I В2-І В1-І 





) > A8-O А7-О А6-О А5-О А4-О АЗ-О А2-О “А1-О 


Figure 5. 16-Bit PRPG Configuration (OEA=1, ОЕВ- 0) 
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parallel signature analysis (PSA) 


Data appearing at the selected device input pins is compressed into a 16-bit parallel signature in the 
shift-register elements of the selected BSCs on each rising edge of TCK. This data is then updated in the shadow 
latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. Data in the 
shadow latches of the selected output BSCs remains constant and is applied to the device outputs. Figures 6 
and 7 illustrate the 16-bit linear-feedback shift-register algorithms through which the signature is generated. An 
initial seed value should be scanned into the boundary-scan register prior to performing this operation. 


5 A84 A74 А6-І A541 А4-1 АЗ-І A24 A14 
< 
= 





@ - j > B8-O 87-0 860 850 B40 B30 8209 810. 


Figure 6. 16-Bit PSA Configuration (ОЕА = 0, OEB = 1) 





® = J > АВО АТО AGO ASO А40 АЗО A2O A-O 


Figure 7. 16-Bit PSA Configuration (OEA = 1, OEB = 0) 
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boundary-control register opcode description (continued) . 
simultaneous PSA and PRPG (PSA/PRPG) | 


Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit pseudo-random pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of ТСК and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. Figures 8 and 9 illustrate the 8-bit linear-feedback 
shift-register algorithms through which the signature and patterns are generated. An initial seed value should 
be scanned into the boundary-scan register prior to performing this operation. Note that a seed value of all 
zeroes will not produce additional patterns. | 


А8-І АТ! AG: А5-І А4-! АЗ-І А2-І А1-І 





J) > В8-0 87-0 860 850  B4O 830  B2O В81-0 


Figure 8. 8-Bit PSA/PRPG Configuration (ОЕА = 0, OEB = 1) 





) > A8-O A7-O A6-O A5-O А40 АЗ-О А2-О А1-О 


Figure 9. 8-Bit PSA/PRPG Configuration (OEA = 1, OEB = 0) 
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simultaneous PSA and binary count up (PSA/COUNT) 


Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit binary count-up pattern is generated in the shift-register elements of the selected output 

. BSCs on each rising edge of ТСК and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. In addition, the shift-register elements of the opposite ` 
output BSCs are used to count carries out of the selected output BSCs and, thereby, extend the countto 16 bits. 
Figures 10 and 11 illustrate the 8-bit linear-feedback shift-register algorithms through which the signature is 
generated. An initial seed value should be scanned into ihe boundary-scan register prior to performing this 
operation. 


А8-І А7-! А6-І А5-! A4-I АЗ-І A2-l А1-І 


MASKX 





е Пообособ 


7-0 B6-O В5-О В4-О B3-O B2-O B1-O 
Figure 10. 8-Bit PSA/COUNT Configuration (OEA - 0, OEB - 1) 


В8-1 | B7-I В6-! В5- В4-І B3-I B2 В14 


MASKX | 





s Dugguuut 


A8-O АТО. А6-0 A5-O A4-O АЗ-О A2-O. А1-О 
Figure 11. 8-Bit PSA/COUNT Configuration (OEA = 1, OEB = 0) 
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timing description 


All test operations of the 'ABT8543 are synchronous to the test clock (TCK). Data on the TDI, TMS, and 
normal-function inputs is captured on the rising edge of TCK. Data appears on the TDO and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in 
Figure 1) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 


A simple timing example is illustrated in Figure 12. In this example, the TAP controller begins in the 
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction register scan 
and one data register scan. While in the Shift-IR and Shift-DR states, TDI is used to input serial data, and TDO 
is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test circuitry during each TCK cycle. 


Table 5. Explanation of Timing Example 


TCK TAP STATE 
CYCLE(S) AFTER TCK DESCRIPTION 
Test-Logic-Reset TMS is changed to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
the desired state 












1 I , 
2 
3 
4 
The IR captures the 8-bit binary value 10000001 on the rising edge of TCK as the TAP controller exits the 
5 Capture-IR 
Capture-IR state. 


Shift-IR 


TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 











the rising edge of TCK as the TAP controller advances to the next state. 








One bit is shifted into the ІН on each ТСК rising edge. With TDI held at a logic f value, the 8-bit binary value 
11111111 is serially scanned into the IR. At the same time, the 8-bit binary value 10000001 is serially scanned 
Shift-IR out of the IR via ТОО. In ТСК cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 
to Exit1-IR. | 

Ехі1-ІН ТОО becomes inactive (goes to the high-impedance state) on the falling edge of ТСК. 

Update-IR | The IR is updated with the new instruction (BYPASS) on thé falling edge of ТСК. | 
i 


Capture-DR The bypass register саршез a logic 0 value оп the rising edge of TCK as the TAP controller exits the 


the rising edge of TCK as the TAP controller advances to the next state. 

| 
21 | катон___ |TDO becomes inactive (goes to the high-impedance state) onthe faling edge of TCK — | 
[ 22 | Upate DR | general, the selected data register is updated with не new data on the falling edge of TOK 
[ 23 | SelectDR-Scan | 

BE а : 


бавна | ЕЕ 
Test-Logic-Reset | Test operation completed 


Capture-DR state. 





TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
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£ |Ф|Ф|5 Е Ево Ё Е = а оо 

TAP |$ 9 Е Е š Ф шъ Е а 5 хе БЕ 
Controler. P| 2 5 | 8 51518 | 5121518 
State | 1 Z 9-3 819 ° ç$ | 2 
Ф 9 | Ф 901 | o 

ë o o o © 


за 3-State (TDO) ог Don’t Care (TDI) 


Figure 12. Timing Example 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ........... ОЛТУ О ЛГ ЛС won ели ағала dida d auo -0.5 V to 7 V 
Input voltage range, V, (except I/O ports) (see Note 1) ..... калы сабада ойымша ТІРІ --0.5 V to 7 V 
Input voltage range, V| (I/O ports) (see Note 1) ................... ERE pmo de ue —0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ....... — —0.5 V to 5.5 V 

. Current into any output in the low state, lo: SN54ABT8543 ................................... 96 mA 
| | SN74ABT8543 .......... Sitelsmfete visos 1... 128 тА 

Input clamp-curent; ic (Vi <0):. аав анна desde bU ES -18 mA 
Output clamp current, lox (Мо < 0) ........................... Due uet chee ee rire БАН —50 mA 
Storage temperature range <.::5ь:5222 neve e ARRA иннин E EVE betes ue a ВА -659С to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions’ is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 





Vcc Supply voltage 
VIH ‘High-level input voltage 


VIL Low-level input voltage | 


VI Input voltage | 


Іон High-level output current 


IOL Low-level output current | 


At/Av Input transition rise or fall rate 


TA Operating free-air temperature 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


\ 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| Тд = 25°С SN54ABT8543 SN74ABT8543 
PARAMETER TEST CONDITIONS UNIT 


Усс=45\. Іоң--3тА 
Усс=5\/. (он--ЗтА 
Усс-45М lou--24mA 
| Vcc=45V, ПОн-- 32 mA 










z] 
5 
3 
2 






VOH 
[ж | Voc =5.5V, CE, LE, OE, TCK 1 
Vi = Voc or GND A or B ports 
TDI, TMS 
[ lom$ |Уос-55/, voz2zv | >» 
Vec =5.5V,. 
co Моро |А Вот mA 
Страна voo oran n 
T All typical values are at Voc = 5 V. | 
+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 
§ The parameters lozH and IozL include the input leakage current. 
1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
* This is the increase in supply current for each input that is at the specified TTL. voltage level rather than Vc c or GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 13) 


SN54ABT8543 
MIN МАХ 







tw Pulse duration LEAB or LEBA high or low 
A before ТЕАВТ or B before LEBAT 
th Hold time | | A after LEABT or B after LEBAT 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 







A or B or CE or LE or OE before TCKT 












tsy Setup time 


TDI before TCKT | 
TMS before TCKT | 
A or B or CE or LE or OE after ТСКТ 


5 
5 
6 
6 
9 


Hold time TDI after TCKT 
TMS after TCKT EN 
ta Delay time Power up to TCKT 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 13) 


Усс 25V. 
FROM TO аре SN54ABT8543 | SN74ABT8543 
A 
ҒАНАМЕТЕН (INPUT) (OUTPUT) 


| 2 з7 45 
РЕН А ог В ВогА 
| 15 35 44| 


N 

2 3.7 4.5 

1.5 3.5 4.4 

tPLH | 2 4.7 5.6 
tPZH ВОГА 2 4.2 5.2 
2 4.7 5.7 

2 4.4 5.4 

2 5.2 6.2 

2.5 5.8 6.8 















cp 

22 ОЕАВ ог ОЕВА ВогА 

tPZL | 2 52 62 
us | 25 58 68 


2.5 5.3 6.3 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 


| МСС = 5 У. 
А SN54ABT8543 
PARAMETER dise Ша Ta = 25°C Бл 
(INPUT) (OUTPUT) 


50 





“е | X [| m == | 9 T s — 
3.5 8 95| 35 125 35 12 
аа TCK} AorB 










ан | 
ELN тск.) TDO - 
tPHL 2.5 4.2 5.5 ^ 
PzH TCK} AorB 
tPZL 4.5 9 10.5 


4.3 
EZH отсек TDO „= 
ірді a 
: : 


3 

2.5 
5 

2 


4 
да! тск. АогВ 
tPLZ | 10.5 


3 8 . 
tPLZ 3 5 6.5 
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. PARAMETER MEASUREMENT INFORMATION 






О 7V 
О 
From Output _ Open | 
Under Тез! GND 
tPLHAPHL 
CL = 50 pF ! tPLZ/tPzL 
(see Note A) tPHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
| : 
| | 3V 
Input — 1.5V 1.5 V Data Input 1.5 V A15V 
OV OV 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
! зу | ! 3V 
Input Output 
1.5 V 1.5 V 1.5 V 
(see Note B) | | оу Control | | оу 
| | РЕЧ | tPZL—»  M— | 
tPLH «4 —5 | | ЗРНЕ | | ШИЕ PE 
erred | Output | | | 
| | Уон Waveform 1 | \ 1.5V | | ^ d 
i 15V . Г | . 
Output | 1.5V | S1at7V | | VoL + 0.3 V " 
| | | VOL (еее Note C) | | tPHZ -» РИ не 
tPHL —«—0 ai | PLH — tPZH ^  4— | 


Output 


( : or (Od дет Мон Waveform 2 / * Vou -0.3v ОН 
Output: : : 51 at Open 5 ET 


——--. VoL (see Note C) 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES . ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. CL includes probe and jig capacitance. 
B. А input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except. when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. | 


Figure 13. Load Circuit and Voltage Waveforms 
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е Members of the Texas Instruments 5М54АВТ8646..../Т PACKAGE 
SCOPE ™ Family of Testability Products vr r PACKAGE 


е Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 





CLKAB l] 1 281] CLKBA 
SABII? 271| SBA 


е Functionally Equivalent to SN54/74F646 DIR[] з 261] OE 
and SN54/74ABT646 in the Normal А1П 4 25 B1 
Function Mode | А215 - 2482 

е SCOPE ™ Instruction Set: АЗЦ6 23|] B3 
— IEEE Standard 1149.1-1990 Required GNDII 7 22|| B4 

Instructions, Optional INTEST, and А4 Цв 21| Vcc 
Р1149.1А CLAMP and HIGHZ АБЦо 201} B5 
— Parallel Signature Analysis а Inputs АбЦ 10 191) B6 
With Masking Option А7 Ц 11 181 B7 
- Pseudo-Random Pattern Generation : АВП 12 171 B8 
From Outputs ТООЦ 13 16) TDI 


- Sample Inputs/Toggle Outputs ! тм 14 15[] TCK 
— Binary Count From Outputs | 
— Even-Parity Opcodes 


е Two Boundary-Scan Cells per I/O for SN54ABT8646 . . . FK PACKAGE 
Greater Flexibility (TOP VIEW) 


ө State-of-the-Art EPIC-IIB'" BiCMOS Design 
Significantly Reduces Power Dissipation 


е Package Options Include Plastic 
Small-Outline and Shrink Small-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 


description 


The SN54ABT8646 and SN74ABT8646 scan test 
devices with octal bus transceivers and registers 
are members of the Texas Instruments SCOPE™ 
testability IC family. This family of devices 
supports IEEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 


In the normal mode, these devices are functionally equivalent to the SN54/74F646 and SN54/74ABT646 octal 
bus transceivers and registers. The test circuitry can be activated by the TAP to take snapshot samples of the 

. data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in normal 
mode does not affect the functional operation of the SCOPE™ octal bus transceivers and registers. 





Transceiver function is controlled by output-enable (OE) and direction (DIR) inputs. When OE is low, the 
transceiver is active and operates in the A-to-B direction when DIR is high or in the B-to-A direction when DIR 
is low. When OE is high, both the A and B outputs are in the high-impedance state, effectively isolating both 
buses. | 


SCOPE and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
| UNLESS OTHERWISE NOTED this document contains PRODUCTION š 
са be Реа аѕ wi ызан де date. Products conform to «X 
specifications per the terms of Texas Instruments standard warranty. TEXAS 


Production processing does not necessarily Include testing of all 
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description (continued) 


Data flow is controlled by clock (CLKAB and CLKBA) and select (SAB and SBA) inputs. Data on the A bus is | 
clocked into the associated registers on the low-to-high transition of CLKAB. When SAB is low, real-time A data | 
is selected for presentation to the B bus (transparent mode). When SAB is high, stored A data is selected for 
presentation to the B bus (registered mode). The function of the CLKBA and SBA inputs mirrors that of CLKAB 
and SAB, respectively. Figure 1 illustrates the four fundamental bus-management functions that can be 
performed with the 'ABT8646. | | 


In the test mode, the normal operation of the SCOPE™ bus transceivers and registers is inhibited and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149.1-1990. 


Four dedicated test pins are used to control the operation of the test circuitry: test data input (TDI), test data 

. output (ТОО), test mode select (TMS), and test clock (ТСК). Additionally, the test circuitry can perform other 

testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interface. | 


The SN54ABT8646 is characterized for operation over the full military temperature range of — 55°C to 125°C. 
The SN74ABT8646 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


| — INPUTS DATA I/O 
А | ! OPERATION OR FUNCTION 
E ОА CLKAB CLKBA SAB SBA | A1THRU A8 B1 THRU B8 | 


Input - Unspecifiedt Store A, B unspecifiedt 
Unspecifiedt Input | Store B, A unspecifiedt _ 










o 


X х 
> 
>< 


Input Input Store A and B data 
Input disabled Input disabled 
Output Input Real-time B data to A bus | 
Output Input disabled | 
Input Output Real-time A data to B bus 
L Input disabled Output 
T The data output functions can be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; i.e., 
. data at the bus pins will be stored on every low-to-high transition of the clock inputs. 


d. E 
г mix хіх x 
xir xir 9i 
гіх хіх хіх > 
жит гіх хіх х 


г- 
I 


re 
хіх хіг -» ж 





AL 
х 
т 
> 
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20 3 1 28 2 27 26 3 1 28 2 27 
OE DIR CLKAB CLKBA SAB SBA OE ОА CLKAB CLKBA SAB SBA 
L L X X X L L H X X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS B TO BUS A BUS A TO BUS B 





26 3 1 28 2 27 | 26 3 1 28 2 27 
OE DIR CLKAB CLKBA SAB  SBA OE ОВ СІКАВ CLKBA SAB SBA 
X X tT X X X L L X L X H 
X X X T X X L H L X “H X 
H X T T X X | 

STORAGE FROM TRANSFER STORED DATA 

A, B, ORAANDB TO A AND/OR B 


| Figure 1. Bus-Management Functions - 
Pin numbers shown are for DL, DW, and JT packages. 
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functional block diagram 


ОЕ 26 


DIR 3 


CLKBA 28 


27 
SBA 


CLKAB Í 


SAB 


4 
A1 


cre eee латы 


> 


VV М 


Instruction Register 
wn ANE 


. Boundary-Scan Register 









One of Eight Channels 


Bypass Register 
=| | | 
WARS – 







Controller 


Pin numbers shown are for the DL, DW, and JT packages. 
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Terminal Functions 


Оюн | — — DER .— — O 
7 оя NermaetondrecioncontenputSeeunoiontabefornomatmodelgo — — — | 
oE |мотанитсопопранепаъв input. See function table fornormalmodelogie. | 


Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to the 
test clock. Data is captured on the rising edge of TCK, and outputs change on the falling edge of TCK. 



















Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An internal pullup forces TDI to a high levelifleft unconnected. 


| Тез! data output. One of four pins required by IEEE Standard 1149.1-1990. The test data output is the serial output for shifting 














data through the instruction register or selected data register. 


Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 


Supply voltage 





49 Texas € 
INSTRUMENTS 


, POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 9—53 


SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH | 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


SCBS123B - 04508, AUGUST 1992 - REVISED AUGUST 1993 


test architecture 


Serial test information is conveyed by means of a 4-wire test bus or test access port (TAP), that conforms to IEEE 
Standard 1149.1-1990. Test instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-chip control signals for the test structures in the device. Figure 2 shows the TAP controller 
state diagram. | | | | 


The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. . | 


The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an 8-bit instruction register and three test data registers: a 40-bit boundary-scan register, 
an 11-bit boundary-control register, and a one-bit bypass register. 


Test-Logic-Reset 
















TMS =H 
Run-Test/ldie Select-DR-Scan Select-IR-Scan 
TMSzL TMS = L 
TMSzH TMS=H 
Capture-DR Capture-IR 
| TMS =L 


TMS = L TMS=L ` 
TMS =H 


TMS =H 


t | 


TMS =H 


Раиве-ІН 


Update-IR 


TMS =L 


Pause-DR i 


TMS =H 


Update-DR 


TMS = Н Е 


Figure 2. TAP Controller State Diagram 
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state diagram description 


The test access port (TAP) controller is a synchronous finite state machine that provides test control signals 
throughout the device. The state diagram is illustrated in Figure 2 and is in accordance with IEEE Standard 
1149.1-1990. The TAP сопгонег proceeds through its states based on Ше level of TMS а the rising edge of 
TCK. 


As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. 


There are two main paths though the state diagram: one to access and control the selected data register and 
one to access and control the instruction register. Only one register can be accessed at a time. 


Test-Logic-Reset 


The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to 
an opcode that selects the optional IDCODE instruction, if supported, or the BYPASS instruction. Certain data 
registers can also be reset to their power-up values. 


The state machine is constructed such that the TAP controller will return to the Test-Logic-Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an internal pullup resistor that will force it high if left 
unconnected or if a board defect causes it to be open circuited. 


For the 'ABT8646, the instruction register is reset to the binary value 11111111, which selects the BYPASS 
instruction. Each bit in the boundary-scan register is reset to logic 0. The boundary-control register is reset to 
the binary value 00000000010, which selects the PSA test operation with no input masking. 


Run-Test/ldle 


The TAP controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/Idle state can also be entered following data register or instruction register scans. 
Run-Test/ldle is provided as a stable state in which the test logic can be actively running a test or can be idle. 


The test operations selected by the boundary-control register are performed while the TAP controller is in the 
Run-Test/Idle state. 


Select-DR-Scan, Select-IR-Scan 


No specific function is performed in the Select-DR-Scan and Select-IR-Scan states, and the TAP controller will 
exit either of these states on the next TCK cycle. These states are provided to allow the selection of either data 
register scan or instruction register scan. 


Capture-DR 


When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 
Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 
Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR 
state. 


Shift-DR 


Upon entry to the Shift-DR state, the data register is placed in the scan path between TDI and TDO and, on the 
first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to the logic 
level present in the least significant bit of the selected data register. 


I 


While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (i.e., no shifting occurs during - 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-DR to Shift-DR). 
The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-DR state. 
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state diagram description (continued) 
Exit1- DR, Exit2-DR 


` The Exit1-DR and Exit2-DR states are temporary states used to enda data register scan. It is possible to return 
to the Shift-DR state from either Exit1-DR or Exit2-DR without recapturing the data register. 


On the first falling edge of TCK after entry to Exit -DR, TDO goes from the active state to the high-impedance 
state. 


Pause-DR 


No specific function is performed in the stable Pause-DR state, in which the TAP controller can remain 
indefinitely. The Pause-DR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 


Update-DR 


. If the current instruction calls for the selected data register to be updated with current data, then such update 
occurs on the falling edge of TCK following entry to the Update-DR state. 


Capture-IR 


Whenan instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Сарішге-ІН state, the instruction register captures its current status value. This capture operation occurs on the 
rising edge of TCK upon which the TAP controller exits the Capture-IR state. : 


For the 'ABT8646, the status value loaded in the Capture-IR state is the fixed Py value 10000001. 
Shift-IR 


Upon entry to the Shift-IR state, the instruction register is асса іп the scan path between TDI апа Тро and, 
on the first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to 
the logic level present in the least significant bit of the instruction register. | 


While in the stable Shift-IR state, instruction data is serially shifted through the instruction register оп each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (i.e., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 


Exit1-IR, Exit2-IR 


The Exit1-IR and Exit2-IR states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 


On the first falling edge of MS after entry to Exit1-IR, TDO goes from the active state to the high-impedance 
state. 


Pause-IR 


No specific function is performed in the stable Pause-IR state, in which the ТАР controller can remain indefinitely. 
The Раиве-ІН state provides the capability of suspending and resuming instruction register scan operations 
without loss of data. 


Update-IR 


The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-IR 
state. 
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register overview 


With the exception of the bypass register, any test register can be thought of as a serial shift register with a - 
shadow latch on each bit. The bypass register differs in that it contains only a shift register. During the 
appropriate capture state (Capture-IR for instruction register, Capture-DR for data registers), the shift register 
can be parallel loaded from a source specified by the current instruction. During the appropriate shift state 
(Shift-IR or Shift-DR), the contents of the shift register are shifted out from TDO while new contents are shifted 
in at TDI. During the SR update state (Update-IR or Update-DR), the shadow latches are updated from 
the shift register. 


instruction register description 


TDI 


The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be executed. 
Information contained in the instruction includes the mode of operation (either normal mode, in which the device 
performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the 
test operation to be performed, which of the three data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR. 


Table 3 lists the instructions supported by the 'ABT8646. Тһе even-parity feature specified for SCOPE™ devices 
is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are defined for 
SCOPE™ devices but are not supported by this device default to BYPASS. 


During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value will be 
shifted out via TDO and can be inspected as verification that the IR is in the scan path. During Update-IR, the 
value that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is 
updated, and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is 
reset to the binary value 11111111, which selects the BYPASS instruction. 


The instruction register order of scan is illustrated in Figure 3. 





Figure 3. Instruction Register Order of Scan 
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data register description 


boundary-scan register- 











NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL 
БЕСТЕН 

[ « | æ | s | w | 2 | 

NEAN 

[aa [оюл | 2 [ли | 46 | 
| | 


The boundary-scan register (BSR) is 40 bits long. И contains one boundary-scan се! (BSC) for each 
normal-function input pin, two BSCs for each normal-function I/O pin (one for input data and one for output data), 
and one BSC for each of the internally decoded output-enable signals (OEA and OEB). The BSR is used 1) to 
store test data that is to be applied internally to the inputs of the normal on-chip logic and/or externally to the 
device output pins, and/or 2) to capture data that appears internally at the outputs of the normal on-chip logic 
and/or externally at the device input pins. | | 


The source of data to'be captured into the BSR during Capture-DR is determined by the current instruction. The 
contents of the BSR can change during Run-Test/Idle as determined by the current instruction. At power up or 
in Test-Logic-Reset, the value of each BSC is reset to logic O. 


When external data is to be captured, the BSCs for signals OEA and OEB capture logic values determined by 
the following positive-logic equations: OEA = OE е DIR, and OEB = OE e DIR. When data is to be applied 
externally, these BSCs control the drive state (active or high-impedance) of their respective outputs. 


The boundary-scan register order of scan is from TDI through bits 39-0 to ТОО. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. | | 


Table 1. Boundary-Scan Register Configuration 
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boundary-control register | 


The boundary-control register (BCR) is 11 bits long. The BCR is used in the context of the RUNT instruction to 
implement additional test operations not included in the basic SCOPE™ instruction set. Such operations include 
pseudo-random pattern generation (PRPG), parallel signature analysis (PSA) with input masking, and binary 
count up (COUNT). Table 4 shows the test operations that are decoded by the BCR. 


During Capture-DR, the contents of the BCR are not changed. At power up or in Test-Logic-Reset, the BCR is 
reset to the binary value 00000000010, which selects the PSA test operation with no input masking. 


The boundary-control register order of scan is from TDI through bits 10-0 to ТОО. Table 2 shows Ше 
boundary-control register bits and their associated test control signals. | 
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data register description (continued) 


Table 2. Boundary-Control Register Configuration 


TEST TEST | TEST 
BCR BIT BCR BIT BCR BIT 
NUMBER CONTROL NUMBER CONTROL NUMBER CONTROL 


SIGNAL SIGNAL . SIGNAL 


[was | 2 | оғсорег | 
[wes | + | oPcopE 
БЕСТЕН 
— 


ге 

[wee |5 

С mase | 4 | maske — 
— 


OPCODEO 


7 MASK5 


MASK1 





bypass register 


The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan path, 
thereby reducing the number of bits per test pattern that must be applied to complete a test operation. 


During Capture-DR, the bypass register captures a logic O. The bypass register order of scan is illustrated in 














Figure 4. 
Figure 4. Bypass Register Order of Scan 
Table 3. Instruction Register Opcodes 
BINARY CODET 
BIT 7 — BIT 0 SCOPE OPCODE DESCRIPTION к ЕСЕ EATA 
REGISTER 
MSB — LSB 
































Boundary scan 


t Bit 7 is used to maintain even parity in the 8-bit instruction. 
+ The BYPASS instruction is executed in lieu of a SCOPE ™ instruction that is not supported in the 'ABT8646. 
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The instruction register opcodes are shown in Table 3. The following descriptions detail the operation of each 
instruction. | 


boundary scan 


This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST and INTEST instructions. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. Data 
that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data that 
has been scanned into the output BSCs is applied to the device output pins. The device operates in the test 
mode. 


bypass scan 


This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is | 
selected in the scan path. A logic 0 value is captured in Ше bypass register during Capture-DR. The device 
operates in the normal mode. 


sample boundary 


This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The 

boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. The 
device operates in the normal mode. 


control boundary to high impedance 


This instruction conforms to the IEEE P1149.1A HIGHZ instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode іп which all device /О pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed. 


control boundary to 1/0 


This instruction conforms to the IEEE P1149.1A CLAMP instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-chip logic, while data in the output BSCs is applied to the device output pins. The 
device operates in the test mode. | 


boundary run test 


The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/Idle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), 
simultaneous PSA and PRPG (PSA/PRPG), and simultaneous PSA and binary count ир (PSA/COUNT). 


boundary read 


The boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
. unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 


boundary self test 


The boundary-scan register is selected in the scan path. All BSCs capture the inverse of their current values - 
during Capture-DR. In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. | 





| 45 TEXAS 
INSTRUMENTS 


9-60 ; POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 


SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


SCBS123B - 04508, AUGUST 1992 – REVISED AUGUST 1993 
a 
instruction register opcode description (continued) 


boundary toggle outputs 


The bypass register is selected in the scan path, A logic 0 value is captured in the bypass register during 
Capture-DR. Data in the shift-register elements of the selected output BSCs is toggled on each rising edge of 
TCK in Run-Test/Idle and is then updated in the shadow latches and thereby applied to the associated device 
output pins on each falling edge of TCK in Run-Test/Idle. Data in the selected при! BSCs remains constant and 
is applied to the inputs of the normal on-chip logic. Data appearing at the device input pins is not captured in 
the input BSCs. The device operates in the test mode. 


boundary-control register scan 


The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. 


Table 4. Boundary-Control Register Opcodes 


BINARY CODE 
BIT 2 — BIT 0 DESCRIPTION 
MSB — LSB 


| 






Simultaneous PSA and binary count up/8-bit mode (PSA/COUNT) 


boundary-control register opcode description 


The boundary-control register opcodes are decoded from BCR bits 2-0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/Idle state. The following 
descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG 
algorithms. 0 | | | 


It should Бе noted, in general, that while the control input BSCs (bits 39-32) are not included in the sample, 
toggle, PSA, PRPG, or COUNT algorithms, the output-enable BSCs (bits 39- 38 of the BSR) do control the drive 
state (active or high impedance) of the selected device output pins. It also should be noted that these BCR 
instructions are only valid when the device is operating in one direction of data flow (that is, OEA » ОЕВ). 
Otherwise, the bypass instruction is operated. 


PSA input masking 


Bits 10—3 of the boundary-control register are used to specify device input pins to be masked from PSA 
operations. Bit 10 selects masking for device input pin АВ during A-to-B data flow or for device input pin B8 during 
B-to-A data flow. Bit 3 selects masking for device input pins A1 or B1 during A-to-B or B-to-A data flow, 
respectively. Bits intermediate to 10 and 3 mask corresponding device input pins in order from most significant 
to least significant, as indicated in Table 3. When the mask bit which corresponds to a particular device input 
has a logic 1 value, the device input pin is masked from any PSA operation, meaning that the state of the device 
input pin is ignored and has no effect on the generated signature. Otherwise, when a mask bit has a logic 0 value, 
the corresponding device input is not masked from the PSA operation. | 
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boundary-control register opcode description (continued) 


sample inputs/toggle outputs (TOPSIP) 


Data appearing at the selected device input pins is captured in the shift-register elements of the selected BSCs 
on each rising edge of TCK. This data is then updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Data in the shift-register elements of the selected 
output BSCs is toggled on each rising edge of TCK and is then updated in the shadow latches and thereby 
applied to the associated device output pins on each falling edge of TCK. | 


рзеидо-гапдот pattern generation (PRPG) 


A pseudo-random pattern is generated in the shift-register elements of the selected BSCs on each rising edge 
of TCK and then updated in the shadow latches and thereby applied to the associated device output pins on 
each falling edge of TCK. This data is also updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Figures 5 and 6 illustrate the 16-bit linear-feedback 
shift-register algorithms through which the patterns are generated. An initial seed value should be scanned into 
the boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not 
produce additional patterns. 


А8-І AT-I А6-І А5-І A4-I АЗ-І А2-І А1-! 





© J > в80 вто 860 850 вао 8309 B20 ВІО 


Figure 5. 16-Bit PRPG Configuration (ОЕА = 0, OEB = 1) 


В8-І В7-! В6-І В5-І В4- B3-I В2-І В1-І 





Ф » > A8-O A7-O Аб-О A5-O A4-O A3-O A2-O A1-O 


. Figure 6. 16-Bit PRPG Configuration (ОЕА =1, OEB= 0) 
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boundary-control register opcode description (continued) 


. parallel signature analysis (PSA) 


Data appearing at the selected device input pins is compressed into a 16-bit parallel signature in the 
shift-register elements of the selected BSCs on each rising edge of TCK. This data is then updated in the shadow 
latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. Data in the 
shadow latches of the selected output BSCs remains constant and is applied to the device outputs. Figures 7 
and 8 illustrate the 16-bit linear-feedback shift-register algorithms through which the signature is generated. An 
initial seed value should be scanned into the boundary-scan register prior to performing this operation. 


Е 
< 
= 


А8-І AT-I A6-I A5-I A4-I A3-I A2-I А1-І 





© Jj > B8-O — B7-O 860 850 B-O B3-O  B2O 81-0 


Figure 7. 16-Bit PSA Configuration (OEA = 0, OEB = 1) 





© ) > A8-O A7-O A6-O A5-O A4-O A3-O A2-O A1-O 


Figure 8. 16-Bit PSA Configuration (OEA = 1, OEB = 0) 
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| boundary-control register opcode description (continued) 
simultaneous PSA and PRPG (PSA/PRPG) 


Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit pseudo-random pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. Figures 9 and 10 illustrate the 8-bit linear-feedback ` 
shift-register algorithms through which the signature and patterns are generated. An initial seed value should 
be scanned into the boundary-scan register prior to performing this operation. Note that a seed value of all 
zeroes will not produce additional patterns. 


A8-I А7- A6-I А5-І А4-І A3-I A2-I А1-І 





2 > | B8-O B7-O B6-O B5-O В4-0 B3-O B2-O B1-O 


Figure 9. 8-Bit PSA/PRPG Configuration (OEA z 0, OEB - 1) 





J > | A8-O  А7-О A6-O A5-O A4-O A3-O А2-0 А1-О 


Figure 10. 8-Bit PSA/PRPG Configuration (OEA = 1, OEB = 0) 
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boundary-control register opcode description (continued) 
simultaneous PSA and binary count up (PSA/COUNT) 


Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit binary count-up pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. In addition, the shift-register elements of the opposite 
output BSCs are used to count carries out of the selected output BSCs and, thereby, extend the count to 16 bits. 
Figures 11 and 12 illustrate the 8-bit linear-feedback shift-register algorithms through which the signature is 
generated. An initial seed value should be scanned into the boundary-scan register prior to performing this 
operation. 


A8-I AT-I A6-I А5-І А44 A3-I A2-l А1-І 
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7 бобообоой 


B8-O B7-O B6-O B5-O B4-O B3-O B2-O B1-O 
Figure 11. 8-Bit PSA/COUNT Configuration (OEA z 0, OEB - 1) 
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A8-O А7-О А6-О А5-О . А4-0 АЗ-О А2-О А1-О 
Figure 12. 8-Bit PSA/COUNT Configuration (ОЕА = 1, OEB = 0) 
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timing description 


All test operations of the “ABT8646 are synchronous to the test clock (TCK). Data on the TDI, TMS, and 

normal-function inputs is captured on the rising edge of TCK. Data appears on the TDO and normal-function 
. output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated іп 

Figure 2) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 


A simple timing example is illustrated in Figure 13. In this example, the TAP controller begins in the 

Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction register scan 

and one data register scan. While in the Shift-IR and Shift-DR states, TDI is used to input serial data, and TDO 

is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test circuitry during each ТСК cycle. | | 


Table 5. Explanation of Timing Example 


TCK TAP STATE ; 
CYCLE(S) | AFTER TCK | DESCRIPTION | 
Test-Logic-Reset TMS is changed to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
| the desired state. . 
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Capture-IR The IR captures the 8-bit binary value 10000001 on the rising edge of TCK as the TAP controller exits the 


i Capture-IR state. | 
Shift-IR TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 





the rising edge of TCK as the TAP controller advances to the next state. 






One bit is shifted into the IR on each TCK rising edge. With TDI held at a logic 1 value, the 8-bit binary value 
11111111 is serially scanned into the IR. At the same time, the 8-bit binary value 10000001 is serially scanned 
out of the IR via TDO. In TCK cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 
to Exit1-IR. 


Shift-IR 


| 
Exit1-IR TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK 


Update-IR The IR is updated with the new instruction (BYPASS) on the falling edge of TCK. 


| ` | The bypass register captures a logic 0 value on the rising edge of ТСК as the TAP controller exits the 
Capture-DR | 
Capture-DR state. | 


8 Shift-DR TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 





the rising edge of TCK as the TAP controller advances to the next state. 


ЕСТЕН Exit1-DR TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 
Update-DR In general, the selected data register is updated with the new data on the falling edge of TCK. 





The binary value 101 is shifted in via TDI, while the binary value 010 is shifted out via TDO. 


бавна | 77” 
Test-Logic-Reset | Test operation completed 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
TCK 















NA AA AAA/AAI NAN AININ ААДА А А2 

TDI 05%05052%05%25064 00000 
тро ORR 5000600000000 SRK 
š s|s 5 Е ce ЕЕ ВЕ с ЕБЕ ва С 

е во Ф 5 = ЕЕ 10 | š гё о о 

TP о ЕЕЕ " ШЕЕ а ЕБЕ 
Controller; 9 в 1 в |ë 2 2 с S z в е 
сае Е | 5 g | ° 21214 
Ф O | w Ф © оф 72 

8| 18 š 21413 


К 3-State (TDO) or Don’t Care (ТО!) 


Figure 13. Timing Example 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VGC: s 26s er а Ж Ы ee Ұлы Ақа bebes eas Scd dan —0.5 V to 7 V 
Input voltage range, Vj (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... —0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Io: SN54ABT8646 ................................... 96 mA 

SN74ABT8646 ................................... 128 MA 
Input clamp current, цк (Vj<0) ................ ЖТТ рел ед ы Л УГ ИЕР -18 mA 
Output clamp current, ок (Vo) « 0)- сы езғен лымы ел С ка saa dus -50 mA 
Storage temperature range ........ tre haha КЕ du Lecco Cet Tm —65?C to 150?C 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 








NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

















PRODUCT PREVIEW information concerns products in the formative or А 

design phase of development. Characteristic data and other · I 

specifications are design goals. Texas instruments reserves the right to 

change or discontinue these products without notice. | EXAS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 . f 9-67 


5М54АВТВ8 646, SN74ABT8646 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS ` 


SCBS123B — D4508, AUGUST 1992 - REVISED AUGUST 1993 





electrical characteristics over recommended operating free-air temperature range (unless 


_ otherwise noted) | 
| | TA = 25°C SN54ABT8646 | SN74ABT8646 
PARAMETER |. TEST CONDITIONS 
Усс-45М | lou--3mA 
Vcc = 5 V, ІОН =—3 MA 3 
21 





Voo=45V,lon==24mA 
РУСС = 4.5 V, loL = 48 mA : | 055 
VOL i 


1 
vevos [mus | — — 1| 
Мо < 2.7 V 0 
= 0 
0 





| CLK, DIR, OE | 
Vi = Vcc or GND 


up 
5 
-5 





1 

[owusmg |09) 85 | ора 
Vo =2.5V -50 -100 -180 

Voc = 5.5 V, Outputs high 

lo = 0, A or B ports 


Vi = Voc or GND 

Voc = 5.5 V, One input at 3.4 V, 
Other inputs at Voc or GND | 

| f ЛӘН 

быз ры мс 

Кр ыс жне раш ды? 





ТА typical values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

9 The parameters lozH and IozL include the input leakage current. | 

1 Not more than опе output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 14) 


UNIT 
мы MAX | мм MAX | 

fclock Clock frequency CLKAB or CLKBA 2100 | O 100 | MH | 
ің Hold time A after CLKABT or B after CLKBAT 0 | о  [|nm 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) 


5 
5 

































tw . Pulse duration TCK high or low 


fclock Clock frequency TCK 


NE CHEN 
а 
ОЕ 
S 
BENE TIEN 
| 5 |б”. 
(ЕККЕН ЕГІН 


и 


ќе 0 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 14) 


| ЕВОМ то SN54ABT8646 | SN74ABT8646 
Ta = 25°С 
PARAMETER (INPUT) (OUTPUT) | А UNIT 
10 


ELH AorB BorA | 
| 













= 
т 
N 


4.4 
5 4.4 

5.2 

6 

5.2 

5.9 

5.2 


2 


го | го | со | | г 
мч ро ala 
ъ|о | ю| о | оо | м 


N 
m 
о 
сл 
з 5 











no | 
w | с о 
лели 
ojo | 


| tPZL 
| | 
Bor A - 


оо 
Фо 
o 





Bor A 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) : ! 


| | Тс мвалвтавав. 
FROM TO 6М54АВТ8646 
| TA = 25°C | 
PARAMETER (INPUT) — (OUTPUT) А 


| ima || тк | 


ojo 
3-1 ES 
о| о 


оз 
ч 
A 








SN74ABT8646 
UNIT 


MHz 


0 
| 3.5 8 95| 35 125 35 12 
На TCKL AorB 
ELH тск.) TDO 
tPHL | 2.5 4.2 

Ee ток} AorB 

ртр | 4.5 9 1054. 

a тск. TDO 

TA 
| 7? — | 






5.5 






2.5 4.9 6 
3.5 8.4 < 
3 8 
ЕНА TCK} 
tPLZ 3 5 6.5 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 





LOAD CIRCUIT FOR OUTPUTS 
кесе “ыы 
| 
| | зу 
Input 1.5V 1.5V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
при 1.5V 1.5V = 
(see Note B) | ` | ov 
| | 
tPLH -Ф-» EH tPHL 
| | — —— Уон 
Output | 1.5V | 1.5 V 
| | VOL 
tPHL e E | ТРЪН 
| | | Мон 
Output x 1.5 V / 1.5 V 
— —— VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. С) includes probe and jig capacitance. 


tPLH/tPHL 
tPLZ/tPzL 
tPHZ/tPZH 





3V 
Timing Input 
0v 
Зу 
Data input 
0v 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
Output 1.5 V 
Control | | ` оу 
tPZL -» ka | | 
Output EN ада š; ©, 3.5 V 
Waveform 1 | 1.5V | | 
61 ай7У | VoL +0.3V ү, 
(see Note C) | | teraz — «- 
tPZH 
Output ы yi | — ү. 
Waveform 2 s Мон-озм ОН 
51 а! Ореп " E 
(see Note C) abd 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR € 10 MHz, Zo = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 14. Load Circuit and Voltage Waveforms 
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Members of the Texas Instruments | SN54ABT8652... JT PACKAGE 
SCOPE ™ Family of Testability Products S e аш PACKAGE 


е Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 





CLKAB | И 28 CLKBA 
SAB [|2 271} SBA 


е Functionally Equivalent to SN54/74F652 OEAB [з 261] OEBA 
and SN54/74ABT652 in the Normal | A1 [4 25 B1 
Function Mode A2 ПБ 241] B2 

e SCOPE тн Instruction Set: | Аз [je 23|] Вз 
— IEEE Standard 1149.1-1990 Required GND ШТ 22|] B4 

Instructions, Optional INTEST, and A4 Цв 21 Voc 
P1149.1A CLAMP and HIGHZ A5 Ц9 201) B5 
— Parallel Signature Analysis at Inputs A6 [|10 191} B6 
With Masking Option | A7 11 181} B7 
— Pseudo-Random Pattern Generation | A8 [112 171] B8 
From Outputs | TDO [hs 16 TDI 
- Sample Inputs/Toggle Outputs. TMS 14 15] ТСК 


— Binary Count From Outputs 
— Even-Parity Opcodes 


е Two Boundary-Scan Cells рег ИО for SN54ABT8652... FK PACKAGE 
Greater Flexibility | (ТОР VIEW) 


е State-of-the-Art EPIC-IIB'" BiCMOS Design 
Significantly Reduces Power Dissipation 


е Package Options Include Plastic 
Small-Outline and Shrink Small-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 


description 


The SN54ABT8652 and SN74ABT8652 scan test 
devices with octal bus transceivers and registers 
are members of the Texas Instruments SCOPE™ 
testability IC family. This family of devices 
supports IEEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 


In the normal mode, these devices are functionally equivalent to the SN54/74F652 and SN54/74ABT652 octal 

bus transceivers and registers. The test circuitry can be activated by the TAP to take snapshot samples of the 

data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in normal 
. mode does not affect the functional operation of the SCOPE" octal bus transceivers and registers. 





SCOPE and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
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description (continued) 


Data flow in each direction is controlled by clock (CLKAB and CLKBA), select (SAB and SBA), and output-enable 
(ОЕАВ and ОЕВА) inputs. For A-to-B data flow, data on the A bus is clocked into the associated registers оп 
the low-to-high transition of CLKAB. When SAB is low, real-time А data is selected for presentation to the B bus 
(transparent mode). When SAB is high, stored A data is selected for presentation to the B bus (registered mode). 

. When OEAB is high, the B outputs are active. When OEAB is low, the В outputs are in the high-impedance state. 
Control for B-to-A data flow is similar to that for A-to-B data flow but uses CLKBA, SBA, and OEBA inputs. Since 
the OEBA input is active-low, the A outputs are active when OEBA is low and are in the high-impedance state 
when OEBA is high. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the “ABT8652. | 


In the test mode, the normal operation of the SCOPE™ bus transceivers and registers is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149.1-1990. 














Four dedicated test pins are used to control the operation of the test circuitry: test data input (TDI), test data 

output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 
. testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 

data outputs. All testing and scan operations are synchronized to the TAP interface. - : 


The SN54ABT8652 is characterized for operation over the full military temperature range of — 55°C to 125°C. 
The SN74ABT8652 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


| INPUTS | DATA I/O | 
—— OPERATION OR FUNCTION 
OEAB .OEBA CLKAB CLKBA SAB SBA А1 THRU А8 B1 THRU B8 


Input disabled Input disabled Isolation 


г” 
r 


Input Input Store A and B data 

Input Unspecifiedt | Store A, hold B 

Input Output Store A in both registers 

Unspecifiedt Input Hold A, store B 

Output Input Store B in both registers : 
Output Input | Real-time B data to A bus 
Output Input Stored B data to A bus 

Input Output Real-time A data to B bus 

Input Output ` Stored A data to B bus 


Stored A data to B bus and 
stored B data to A bus 


T The data output functions сап be enabled or disabled by a variety of level combinations at the ОЕАВ or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

+ Select control = L: clocks can occur simultaneously. | 
Select control = Н: clocks must be staggered in order to load both registers. 


тт гг хіііт 
x x x ә г > > > 
x X r X ә ә ә г Уә 


L 
L 
X 
H 
L 
L 
L 
L 
H 
H 
H 


Output - Output | 


m 
г 
- 
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3 26 1 28 2 27 3 26 1 28 2 27 


ОЕАВ OEBA CLKAB CLKBA ЗАВ SBA  OEAB OEBA CLKAB CLKBA SAB SBA 
L L X X X L H ` H X X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 


BUS B TO BUS A BUS A TO BUS B 





3 26 1 28 2 27 | 3 26 1 28 2 27 
OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 
X H 1 X X X H L L L H H 
L X X T X X | 

L H 1 1 X X 
STORAGE FROM TRANSFER STORED DATA 
A, B, ORAANDB TO A AND/OR B 


Figure 1. Bus-Management Functions 


Pin numbers shown are for the DL, DW, and JT packages. 
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functional block diagram 


OEAB 
OEBA 
CLKBA 
SBA 


CLKAB 


А1 


A 


Vcc 


TDI 


16 


Vcc 


TMS 


TCK 


14 


15 


ANSELMO ZEE 


V VV 





Boundary-Scan Register 


Bypass Register f 
| DEC 


NM – 
: Instruction Register 


TAP 
Controller 


Pin numbers shown are for the DL, DW, and JT packages. 
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Terminal Functions 


Оюна | — — BESRPTON — — 


Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to the 
test clock. Data is captured on the rising edge of TCK, and outputs change on the falling edge of TCK. 


Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An internal pullup forces TDI to a high level if left unconnected. 


Test data output. One of four pins required by IEEE Standard 1149.1-1990. The test data output is the serial output for shifting 
































data through the instruction register or selected data register. 





Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 


Supply voltage 
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test architecture 


Serial test information is conveyed by means of a 4-wire test bus or test access port (TAP), that conforms to IEEE 
Standard 1149.1-1990. Test instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-chip control signals for the test structures in the device. Figure 2 shows the TAP controller 
state diagram. | 


The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. 


The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an 8-bit instruction register and three test data registers: a 38-bit boundary-scan register, 
an 11-bit boundary-control register, and a one-bit bypass register. | 


Test-Logic-Reset 













TMS zH 
Run-Test/dle Select-DR-Scan Select-IR-Scan 
TMS =L | TMS =L 
Capture-DR Capture-IR 
TMS =L 


TMS = L TMS = L. 


TMS =H 


Pause-DR Pause-IR 
Update-DR Update-IR 


тмә=н) | Ери 


Figure 2. TAP Controller State Diagram 


t | 


TMS = 


ТТТ 
| 
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state diagram description 


The test access port (TAP) controller is a synchronous finite state machine that provides test control signals 
throughout the device. The state diagram is illustrated in Figure 2 and is in accordance with IEEE Standard 
1149.1-1990. The TAP controller proceeds through its states based on the level of TMS at the rising edge of 
TCK. 


As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. 


There are two main paths though the state diagram: one to access and control the selected data register and 
one to access and control the instruction register. Only one register can be accessed at a time. 


Test-Logic-Reset 


The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and 15 disabled so that the normal logic function of the device is performed. The instruction register is reset to 
an opcode that selects the optional IDCODE instruction, if supported, or the BYPASS instruction. Certain data 
registers can also be reset to their power-up values. 


The state machine is constructed such that the TAP controller will return to the Test-Logic-Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an internal pullup resistor that will force it high if left 
unconnected or if a board défect causes it to be open circuited. 


For the 'ABT8652, the instruction register is reset to the binary value 11111111, which selects the BYPASS 
instruction. Each bit in the boundary-scan register is reset to logic 0 except bit 36, which is reset to logic 1. The 
boundary-control register is reset to the binary value 00000000010, which selects the PSA test operation with 
no input masking. 


Run-Test/idle 


The TAP controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/Idle state can also be entered following data register er instruction register scans. 
Run-Test/Idle is provided as a stable state in which the test logic can be actively running a test or can be idle. 


The test operations selected by the boundary-control register are performed while the TAP controller is in the 
Run-Test/Idle state. 


Select-DR-Scan, Select-IR-Scan 


No specific function is performed in the Select-DR-Scan and Select-IR-Scan states, and the TAP controller will 
exit either of these states on the next TCK cycle. These states are provided to allow the selection of either data 
register scan or instruction register scan. : 


Capture-DR 


When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 
Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 
Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the барше. -ОВ 
state. 
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state diagram description (continued) 
Shift-DR 


Upon entry to the Shift-DR state, the data register is placed in the scan path between TDI and TDO and, on the 
first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to the logic 
level present in the least significant bit of the selected data register. 


While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (i.e., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-DR to Shift-DR). 
The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-DR state. 


Exit1-DR, Exit2-DR 


The Exiti-DR and Exit2-DR states are temporary states used to end a data register scan. It is possible to return 
to the Shift-DR state from either Exit1-DR or Exit2-DR without recapturing the data register. 


On the first falling edge of TCK after entry to Exit1-DR, ТОО goes from the active state to the high-impedance 
etate. 


Pause-DR 


No specific function is performed in the stable Pause-DR state, in which the TAP controller can remain 
indefinitely. The Pause-DR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 


Update-DR 


If the current instruction calls for the selected data register to be updated with current data, then such update 
occurs on the falling edge of TCK following entry to the Update-DR state. 


. Capture-IR 


When an instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Capture-IR state, the instruction register captures its current status value. This capture operation occurs on the 
rising edge of TCK upon which the TAP controller exits the Capture-IR state. 


For the "АВТ8652, the status value loaded in the Capture-IR state is the fixed binary value 10000001. 
Shift-IR 


Upon entry to the Shift-IR state, the instruction register is placed in the scan path between TDI and TDO and, 
on the first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to 
the logic level present in the least significant bit of the instruction register. 


While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (i.e., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 


Exit1-IR, Exit2-IR 


The Exit1-IR and Exit2-IR states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 


On the first falling edge of TCK after entry to Exit1-IR, TDO goes from the active state to the high-impedance 
state. 
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state diagram description (continued) 


Pause-IR 


No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitely. 
The Pause-IR state provides the capability of suspending and resuming instruction register scan operations 
without loss of data. 


Update-IR 


The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-IR 
state. 


register overview 


With the exception of the bypass register, any test register can be thought of as a serial shift register with a 
shadow latch on each bit. The bypass register differs in that it contains only a shift register. During the 
appropriate capture state (Capture-IR for instruction register, Capture-DR for data registers), the shift register 
can be parallel loaded from a source specified by the current instruction. During the appropriate shift state 
(Shift-IR or Shift-DR), the contents of the shift register are shifted out from TDO while new contents are shifted 
in at TDI. During the appropriate update state (Update-IR or Update-DR), the shadow latches are updated from 
the shift register. 


instruction register description 


The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be executed. - 
Information contained in the instruction includes the mode of operation (either normal mode, in which the device 
performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the 


. test operation to be performed, which of the three data registers is to be selected for inclusion in the scan path 


TDI 


during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR. 


Table 3 lists the instructions supported by the 'ABT8652. The even-parity feature specified for SCOPE ™ devices 
is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are defined for 
SCOPE™ devices but are not supported by this device default to BYPASS. 


During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value will be 
shifted out via TDO and can be inspected as verification that the IR is in the scan path. During Update-IR, the 
value that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is 
updated, and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is 
reset to the binary value 11111111, which selects the BYPASS instruction. 


The instruction register order of scan is illustrated in Figure 3. 





Figure 3. Instruction Register Order of Scan 
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boundary-scan register 


The boundary-scan register (BSR) is 38 bits long. It contains one boundary-scan cell (BSC) for each 
normal-function input pin and two BSCs for each normal-function I/O pin (one for input data and one for output 
data). The BSR is used 1) to store test data that is to be applied internally to the inputs of the normal on-chip 
logic and/or externally to the device output pins, and/or 2) to capture data that appears internally at the outputs 
of the normal on-chip logic and/or externally at the device input pins. 


The source of data to be captured into the BSR during Capture-DR is determined by the current instruction. The 
. contents of the BSR can change during Run-Test/Idle as determined by the current instruction. At power up or 
in Test-Logic-Reset, the value of each BSC is reset to logic 0 except BSC 36, which is reset to logic 1. 


The boundary-scan register order of scan is from TDI through bits 37—0 to TDO. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 


Table 1. Boundary-Scan Register Configuration 
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A 26 

25 : 
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The boundary-control register (BCR) is 11 bits long. The BCH is used in the context of the RUNT instruction to 
implement additional test operations not included in the basic SCOPE ™ instruction set. Such operations include 
pseudo-random pattern generation (PRPG), parallel signature analysis (PSA) with input masking, and binary 
count up (COUNT). Table 4 shows the test operations that are decoded by the BCR. 


During Capture-DR, the contents of the BCR are not changed. At power up or in Test-Logic-Reset, the BCR is 
reset to the binary value 00000000010, which selects the PSA test operation with no input masking. 


The boundary-control register order of scan is from TDI through bits 10—0 to TDO. Table 2 shows the 
boundary-control register bits and their associated test control signals. 


| Table 2. Boundary-Control Register Configuration 


TEST TEST TEST 
BCR BIT BCR BIT BCR BIT 
NUMBER CONTROL NUMBER CONTROL NUMBER CONTROL 
|. 10 
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bypass register 


The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan path, 
thereby reducing the number of bits per test pattern that must be applied to complete a test operation. 


During Capture-DR, the bypass register captures a logic 0. The bypass register order of scan is illustrated in 


Figure 4. 


Figure 4. Bypass Register Order of Scan 


Table 3. Instruction Register Opcodes 


BINARY СООЕТ 
BIT 7 > BITO 
MSB —> LSB 


00000000 
10000001 
10000010 
00000011 
10000100 
00000101 


00000110 | 
10000111 


10001000 
00001001 
00001010 
10001011 
00001100 
10001101. 
10001110 
00001111 
А! others 


EXTEST 
BYPASSt 


AMPLE/PRELOAD 


INTEST 
BYPASSt 
BYPASSt 

HIGHZ 

CLAMP 
BYPASSt 

RUNT ` 
READBN 
READBT 
CELLTST 

TOPHIP 
SCANCN 
SCANCT 

BYPASS 


SELECTED DATA 
SCOPE OPCODE DESCRIPTION REGISTER 


[Boundary scan | Boundary scan — | 

[Bypass — | Әне | Normal 
[Bypass — — | Әне — мота — 
C Boundary setet — | Boundary scan | Noma — 
[ Boundayconelregsterscan | Boundary control | Noma | 





T Bit 7 is used to maintain even parity in the 8-bit instruction. 
+ The BYPASS instruction is executed in lieu of a SCOPE ™ instruction that is not supported in the “ABT8652. 
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The instruction register opcodes are Shown i in Table 3. The following descriptions detail the operation of each 
instruction. 


boundary scan ` 


This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST and INTEST instructions. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. Data 
that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data that 
has been scanned into the output BSCs is applied to the device output pins. The device operates in the test 
mode. 


bypass scan 


This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is 
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode. 


sample boundary 


This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. The 
device operates in the normal mode. 


control boundary to high impedance 


This instruction conforms to the IEEE P1149.1A HIGHZ instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device I/O pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed. 


control boundary to 1/0 


This instruction conforms to the IEEE P1149.1A CLAMP instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-chip logic, while data in the output BSCs is applied to the device output pins. The 
device operates in the test mode. | 


boundary run test 


The bypass register is selected in the scan path. A logic 0 vals is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/ldle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), 
simultaneous PSA and PRPG (PSA/PRPG), and simultaneous PSA and binary count up (PSA/COUNT). 


| boundary read 


The boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 


boundary self test 


The boundary-scan register is selected in the scan path. All BSCs capture the inverse of their current values 
during Capture-DR. In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. 
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instruction register opcode description (continued) 


boundary toggle outputs 
The bypass register is selected in the scan path. A logic O value is captured in the bypass register during 
Capture-DR. Data in the shift-register elements of the selected output BSCs is toggled on each rising edge of 
TCK in Run-Test/Idle and is then updated in the shadow latches and thereby applied to the associated device 
output pins on each falling edge of TCK in Run-Test/ldle. Data in the selected input BSCs remains constant and 
is applied to the inputs of the normal on-chip logic. Data appearing at the device input pins is not captured in 
the input BSCs. The device operates in the test mode. 


boundary-control register scan 


The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. | | 


Table 4. Boundary-Control Register Opcodes 


BINARY CODE 
BIT 2 > ВІТ 0 DESCRIPTION 
MSB — LSB 
Sample inputs/toggle outputs (TOPSIP) E 
Pseudo-random pattern generation/16-bit mode (PRPG) 









Simultaneous PSA and PRPG/8-bit mode (PSA/PRPG) 
Simultaneous PSA and binary count up/8-bit mode (PSA/COUNT) 


boundary-control register opcode description 





The boundary-control register opcodes are decoded from BCR bits 2—0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/Idle state. The following 
descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG 


algorithms. | ; 


It should be noted, in general, that while the control input BSCs (bits 37—32) аге not included in the sample, 
toggle, PSA, PRPG, or COUNT algorithms, the output-enable BSCs (bits 37—36 of the BSR) do control the drive 
state (active or high impedance) of the selected device output pins. It also should be noted that these BCR 
instructions are only valid when the device is operating in one direction of data flow (that is, OEAB - OEBA). 
Otherwise, the bypass instruction is operated. | 





PSA input masking 


Bits 10—3 of the boundary-control register are used to specify device input pins to be masked from PSA 
operations. Bit 10 selects masking for device input pin A8 during A-to-B data flow or for device input pin B8 during 
B-to-A data flow. Bit 3 selects masking for device input pins A1 or B1 during A-to-B or B-to-A data flow, 
respectively. Bits intermediate to 10 and 3 mask corresponding device input pins in order from most significant 
to least significant, as indicated in Table 3. When the mask bit which corresponds to a particular device input 
has a logic 1 value, the device input pin is masked from any PSA operation, meaning that the state of the device 
input pin is ignored and has no effect on the generated signature. Otherwise, when a mask bit has a logic 0 value, ` 
the corresponding device input is not masked from the PSA operation. 
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sample inputs/toggle outputs (TOPSIP) 


Data appearing at the selected device input pins is captured in the shift-register : elements of the selected BSCs 
on each rising edge of TCK. This data is then updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Data in the shift-register elements of the selected 
output BSCs is toggled on each rising edge of TCK and is then updated in the shadow latches and thereby 
applied to the associated device output pins on each falling edge of TCK. 


pseudo-random pattern generation (PRPG) 


A pseudo-random pattern is generated in the shift-register elements of the selected BSCs on each rising edge 
of TCK and then updated in the shadow latches and thereby applied to the associated device output pins on 
each falling edge of TCK. This data is also updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Figures 5 and 6 illustrate the 16-bit linear-feedback 
shift-register algorithms through which the patterns are generated. An initial seed value should be scanned into 
the boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not 

produce additional patterns. - 


A8-I А7-! A6-| А5-І А4-І АЗ-І A2-l А1-І 





© J > B8-O B7-O B6-O B5-O В4-0 B3-O 820 B1-O 


Figure 5. 16-ВИ PRPG Configuration (OEAB = 1, OEBA = 1) 


В8-! В7- В6! “ B51 B4- B3-I В2-І B1-l 





е 


А8-О А7-О A6-O А5-О А4-О АЗ-О А2-О А1-О 
Figure 6. 16-Bit PRPG Configuration (ОЕАВ- 0, ОЕВА- 0) 
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boundary-control register opcode description (continued) 


parallel signature analysis (PSA) 


Data appearing at the selected device input pins is compressed into a 16-bit parallel signature in the 
shift-register elements of the selected BSCs on each rising edge of TCK. This data is then updated in the shadow 
latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. Data in the 
shadow latches of the selected output BSCs remains constant and is applied to the device outputs. Figures 7 
and 8 illustrate the 16-bit linear-feedback shift-register algorithms through which the signature is generated. An 
initial seed value should be scanned into the boundary-scan register prior to performing this operation. 


7 
: 


А8-І А7-! А6-І А5-І А4-! АЗ-! A2-I А1-! 





@ à J > B8-O 87-0 ВО 850 840 B-O  B2O ВІО 


Figure 7. 16-Bit PSA Configuration (ОЕАВ = 1, ОЕВА = 1) 


В8-! B7- В6-І В5-! В4-! В3-! В2-І В1-І 





© ) > A8-O A7-O A6-O A5-O A4-O A3-O A2-O A1-O 


Figure 8. 16-Bit PSA Configuration (OEAB = 0, OEBA = 0) 
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boundary-control register opcode description (continued) 
simultaneous PSA and PRPG (PSA/PRPG) 


Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit pseudo-random pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. Figures 9 and 10 illustrate the 8-bit linear-feedback 
shift-register algorithms through which the signature and patterns are generated. An initial seed value should 
be scanned into the boundary-scan register prior to performing this operation. Note that a seed value of all 
zeroes will not produce additional patterns. 


A8-I A7 ^. A64 А5-І А4-І АЗ-І A2-l А1-1 . 





) > B8-O B7-O B6-O B5-O B4-O B3-O B2-O в1-0 


Figure 9. 8-Bit PSA/PRPG Configuration (OEAB = 1, OEBA = 1) 


В8-І В7-І В6-І В51 - B4. B3-I В2-І В1-І 





) > A8-O А70  A&O А5О А40 AO А20 А10 


Figure 10. 8-Bit PSA/PRPG Configuration (OEAB = 0, ОЕВА = 0) 
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boundary-control register opcode description (continued) 
simultaneous PSA and binary count up (PSA/COUNT) 


Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit binary count-up pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. In addition, the shift-register elements of the opposite 
output BSCs are used to count carries out of the selected output BSCs and, thereby, extend the count to 16 bits. 
Figures 11 and 12 illustrate the 8-bit linear-feedback shift-register algorithms through which the signature is 
generated. An initial seed value should be scanned into the boundary-scan register prior to performing this 
operation. 


A8-I А7-! A6-I А5-І А4-1 АЗ-І А2-І А1-І 


МА5КХ 





74 броопопоб 


B8-O B7-O B6-O B5-O B4-O B3-O B1-O 
Figure 11. 8-Bit PSA/COUNT Configuration (OEAB - 1, OEBA - 1) 


В8-! B7-I В6-! В5-| В4-І B3-I В2-І В1-І 


МАЗКХ 





se бооопопоб 


А8О А70 “А60 А50 А40 A-O 20 А1-0 
Figure 12. 8-ВИ PSA/COUNT Configuration (OEAB = 0, ОЕВА = 0) 
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All test operations of the “АВТ8652 are synchronous to the test clock (ТСК). Data on the TDI, TMS, and 
normal-function inputs is captured on the rising edge of TCK. Data appears on the TDO and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in 
Figure 2) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 


A simple timing example is illustrated in Figure 13. In this example, the TAP controller begins in the 
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction register scan 
and one data register scan. While in the Shift-IR and Shift-DR states, TDI is used to input serial data, and ТОО 
is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test circuitry during each TCK cycle. 


Table 5. Explanation of Timing Example 


TCK . TAP STATE 
CYCLE(S) | AFTER TCK DESCRIR TION 
Test-Logic-Reset TMS is changed. to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
the desired state. | 













The IR captures the 8-bit binary у 
Capture-IR state. 


TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. | 



















alue 10000001 on the rising edge of ТСК as the TAP controller exits the 










One bit is shifted into the ІН on each ТСК rising edge. With TDI held at a logic 1 value, the 8-bit binary value 
11111111 is serially scanned into the IR. At the same time, the 8-bit binary value 10000001 is serially scanned 


i out of the IR via TDO. In TCK cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 


7—13 Shift-IR 
to Exit1-IR. а 


A od Exit1-IR TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 
x 35 |  Update-R |The А в updated with the new instruction (BYPASS) on the falling edge of TCK. | 





The bypass register captures a logic 0 value on the rising edge of ТСК as the ТАР controller exits the 
Capture-DR 
Capture-DR state. 


Shift-DR TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 





the rising edge of TCK as the TAP controller advances to the next state. 


2-19-20 Shift-DR The binary value 101 is shifted in via TDI, while the binary value 010 is shifted out via TDO. 





[ m | вагон” |TDO becomes inactive (goes to the righmpedance state) onthe fling edge ті À, 
[22 | Updo DR [In general, the selected data register is updated with the new data on the fling edge ТК 
“з бере | 
"ы | бави | OOOO 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 


TCK 
TMS 
УУСУ 507076767674 N N N NM NM M NM NN 
TDI 9506060505060 250050060606 


TDO 555565650 
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К 3-State (ТОО) ог Don’t Care (TDI) 


Figure 13. Timing Example 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply Voltage range; VEC зева teta e eoa sa cp us haw ана бака SE ME —0.5 Vto 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .............................. a... —0.5 Vto 7 V 
Input voltage range, \/| (I/O ports) (see Note 1) ...................................... —0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT8652 ................................... 96 mA 

5№74АВТ8652 ............................ EA 128 mA 
Input clamp'cüurrent, lie (МЖӨ) =н роуна а ЕЕ КЕЕН RE "mt —18 mA 
Output clamp current, lok (Уо < 0) ............................................. m m —50 mA 
Storage temperature range ......................................... gun eiie des —65?C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to Ше device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


EI ERI 
UNIT | 


TA Operating free-air temperature 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | Г | p 





































e 
У00545М |--18тА 
|». Мсс-45У, loH=-3mA | 25 | 
| ee 
Мон “ V 
сЕ 
Voc = 4.5 V, ІОН = – 32 mA | ==. 
Са | с аала pee 
VOL : V 
coe ae 
CLK, OEAB, | 
2. [ mo] 
Voo=55V, Vi-Vec [tO | 
Voo=55¥,___Vi=GND_| TDI, TMS 
Ус0-55У/ VO=27V — 
Үсс-55У,  Уо505У вол | 
oo - 0. Могуо<55У | E 
Първа 
| lol |Үсс-55У, МО =2.5 V -50 -100 -180| -50 -180 
Усс- 557, | 
o -0, is 
М-Уосогвмо |Р" Гошривавава | — 09 a — 2| ^ 
Voc = 5.5 V, i 4 V, | 
ж s| | [m 
со [Wz25Veosv —  -[Owwamus | s | — O а 
[ Og [Voz28Veosv — [дв | 1 О 
TDO _ pma cc e ccm 





T All typical values are at Voc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

9 The parameters lozH and loz, include the input leakage current. | | 

1 Not more than опе output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc ог GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 14) 






timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) | 


w Рибе duration 



























tsu ` Setup time 










th навие | E: 


Power up to TCKT 


tq Delay time 





PRODUCT PREVIEW information concerns products in the formative or š | 

се ie i кере | свота дайа rips er I . 

specifications are design goals. Texas Instruments reserves the right to T 

change or discontinue these products without notice. ы 1 ЕХА5 | 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 ` 9-93 


SN54ABT8652, SN74ABT8652 | 
SCAN TEST DEVICES WITH = | 
OCTAL BUS TRANSCEIVERS AND REGISTERS - 


SCBS122B - D4507, AUGUST 1992 — REVISED AUGUST 1993 


switching characteristics over recommended ranges of supply voltage and. operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 14) ` | 


| Усс = 5 V, 
FROM TO TA = 25°C 
(INPUT) | | (OUTPUT) 
| М ТҮР МАХ 
5,7 


| IN 
PLH AorB . BorA 

РН. | 15 35 44 

tPLH 2.5 4.4 5.3 

| CLKAB ог CLKBA BorA ! 

tPHL 2.5 4.3 5.2 


tPLH i 2. 48 6 


















PARAMETER ` 










- 
Ene | ОҒАВ or OEBA 


‘switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) 


| TA 28-с зивадвтввва. | 
Ta = 25°C 
| PARAMETER (INPUT) — (OUTPUT) A 


35 8 95| 35 125 | -35 12 
aat EL тск. AorB es 
=!!! ТОКУ TDO 
. iPHL | | 2.5 4.2 5.5 
| xa TCKI AorB 
1р2. 4.5 ‚9 10.5 
Een тск. TDO : 
tPZL | 2.5 4.9 6| 2. Ë i 
ene ^ TCKl AorB 
Зай TOKU тро 
tPLZ 3. 5. 6.5 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 


(see Note A) | | 


500 Q | 


LOAD CIRCUIT FOR OUTPUTS 
| i | 
| | 3 V 
Input 1.5 V 1.5 V 

| | OV 

VOLTAGE WAVEFORMS 

PULSE DURATION 
Input | ay 
(see Note B) 15V 


Output 


VOH 
1.5 V 


==> VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 


NOTES: A. Cy includes probe and jig capacitance. 





tPLH/tPHL 
tPLZ/tPzL 
tPHZ/tPZH 





3 V 
Timing Input 
оу 
3V 
Data Input 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
Output 1.5 V 
Control | | OV 
Рд-» 14 | 
| | tPLZ >» РШ 
Output i | | | 3.5 V 
Waveform 1 | | 1.5 V | | 
S1at7 V | VOL + 0.3 V VoL 
(see Note C) | |tpHz > ч 
iPZH ^ 6 
Output | | аааз Vou 
Waveform 2 15V Мон - 0.3 V 
S1 at Open 9 
(see Note С) SOY 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 


C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. \ 


Figure 14. Load Circuit and Voltage Waveforms 
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е Members of the Texas Instruments SN54ABT8952... JT PACKAGE 
SCOPE ™ Family of Testability Products ` поща таны PACKAGE 


е Compatible With the IEEE Standard | 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 






CLKAB [|] 1 28|| CLKBA 


CLKENAB [| 2 27|] CLKENBA 
ө Functionally Equivalent to ОЕАВ [13 26 ОЕВА 
SN54/74BCT2952 and 5М54/74АВТ2952 in А1 (4 25 В 
the Normal Function Mode А2 (|5 24 П B2 
е SCOPE ™ Instruction Set: АЗ Це 23|] B3 
- IEEE Standard 1149.1-1990 Required GND [| 7 221 B4 
Instructions, Optional INTEST, and | A4 Ц 8 21 Vcc 
P1149.1A CLAMP and HIGHZ А5 Цэ 20 B5 
- Parallel Signature Analysis at Inputs A6 Ц 10 19 B6 
With Masking Option A7 |] 11 181 B7 
— Pseudo-Random Pattern Generation A8 [] 12 171) Вв 


From Outputs | TDO[ 13 өто 
— Sample Inputs/Toggle Outputs TMS | 14 15] TCK 
— Binary Count From Outputs 
— Even-Parity Opcodes 


е Two Boundary-Scan Cells per I/O for SN54ABT8952 .. . FK PACKAGE 
Greater Flexibility (TOP VIEW) 


€ State-of-the-Art EPIC-IIB'" BiCMOS Design 
Significantly Reduces Power Dissipation 


е Package Options Include Plastic 
Small-Outline and Shrink Small-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 


description 


The SN54ABT8952 and SN74ABT8952 scan test 
devices with octal registered bus transceivers are 
members of the Texas Instruments SCOPE?" 
testability IC family. This family of devices 
supports IEEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
“accomplished via the 4-wire test access port 
(TAP) interface. 


In the normal mode, these devices are functionally equivalent to the SN54/74BCT2952 and SN54/74ABT2952 
octal registered bus transceivers. The test circuitry can be activated by the TAP to take snapshot samples of 
the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in 
normal mode does not affect the functional operation of the SCOPE" octal registered bus transceivers. 


Data flow in each direction is controlled by clock (CLKAB and CLKBA), clock-enable (CLKENAB and 
CLKENBA), and output-enable (OEAB and OEBA) inputs. For A-to-B data flow, A-bus data is stored in the 
associated registers on the low-to-high transition of CLKAB provided that CLKENAB is low. Otherwise, if 
CLKENAB is high or CLKAB remains at a static low or high level, the register contents are not changed. When 
OEAB is low, the B outputs are active. When ОЕАВ is high, the B outputs are in the high-impedance state. 
Control for B-to-A data flow is similar to that for A-to-B but uses CLKBA, CLKENBA, and OEBA. 

















SCOPE and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1993, Texas Instruments Incorporated 


Alle i dgio pli as of pen date. nens conform to j 
specifications per the terms of Texas Instruments standard warranty. 2 | EXAS 


Production processing does not necessarily include testing of all 
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' description (continued) 


In the test mode, the normal operation of the SCOPE™ registered bus transceivers is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149.1-1990. | | 


Four dedicated test pins are used to control the operation of the test circuitry: test data input (TDI), test data 
output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 


testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 


data outputs. All testing and scan operations are synchronized to the TAP interface. | 


The SN54ABT8952 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT8952 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLET 
(normal mode, each register) 


INPUTS — OUTPUT 
OEAB CLKENAB CLKAB A B 





L L T^. L 
| | я H 
Bo 
Bo | 


T A-to-B data flow is shown; B-to-A data flow is similar 
but uses OEBA, CLKENBA, and CLKBA. 
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functional block diagram 


Boundary-Scan Register 








CLKAB 


OEBA 26 > 
CLKENBA 27 P> 
CLKBA = 
OEAB 3 Бе: 

С! КЕМАВ 2 » 
» 


= a= 7 
| | 
| | | 
| MEME 
4 
A1 
| | | 25 "S 
| ` Cr 1 
| | | | 
| | 
| | 
ae eee) (ТИ i RR RR анық лы ыы кон и ӨРЕСІН КІ МИ И АРЕКЕТ 4 


Bypass Register 
m 1 |L 
Register ма | 
Vcc 13 5 
TDI 5 Instruction Register 
Усс 
14 
TMS 
TAP 


V V 


Controller 





Pin numbers shown are for the DL, DW, and JT packages. 
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Terminal Functions 


нз SERERE — 
| 


CLKENAB, CLKENBA Normal-function clock-enable inputs. See function table for normal-mode logic. 


BERE м — S е“ 









Normal-function output-enable inputs. See function table for normal-mode logic. 


Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous 
to the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 


Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for 
shifting data through the instruction register or selected data register. An internal pullup forces TDI to a high level if 
left unconnected. 

















Test data output. One of four pins required by IEEE Standard 1149.1 -1990. The test data output is the serial output 
for shifting data through the instruction register or selected data register. 


Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the 
device through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left 
unconnected. 


Supply voltage | n | | 
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test architecture 


Serial test information is conveyed by means of a 4-wire test bus ortest access port (TAP), that conformsto IEEE 
Standard 1149.1-1990. Test instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-chip control signals for the test structures in the device. Figure 1 shows the TAP controller 
state diagram. 


The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully ` 
one-half of the TCK cycle. 


The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an 8-bit instruction register and three test data registers: a 38-bit boundary-scan register, 
an 11-bit boundary-control register, and a one-bit bypass register. 


Test-Logic-Reset 














TMS =H 
Run-Test/idle | Select-DR-Scan Select-IR-Scan 
TMS =L TMS = L 


Capture-DR 


L 
Update-DR 
TMS =H Е 


Figure 1. TAP Controller State Diagram 


cm 


Update-IR 


TMS =L 
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state diagram description | 


The test access port (TAP) controller is a synchronous finite state machine that provides test control signals ` 
throughout the device. The state diagram is illustrated in Figure 1 and is in accordance with IEEE Standard 
1149.1-1990. The TAP controller proceeds through its states based on the level of TMS at the rising edge of 
TCK. 


As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. 


There are two main paths though the state diagram: one to access and control the selected data register and 
one to access and control the instruction register. Only one register can be accessed at a time. 


Test-Logic-Reset 


The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to 
an opcode that selects the optional IDCODE instruction, if supported, or the BYPASS instruction. Certain data 
registers can also be reset to their power-up values. 


The state machine is constructed such that the TAP controller will return to Ше Test-Logic-Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an internal pullup resistor that will force it high if left 
unconnected or if a board defect causes it to be open circuited. 


For the 'ABT8952, the instruction register is reset to the binary value 11111111, which selects the BYPASS 
instruction. Each bit in the boundary-scan register is reset to logic 0 except bits 37—36, which are reset to logic 1. 
The boundary-control register is reset to the binary value 00000000010, which selects the PSA test operation 
with no input masking. 


Run-Test/idle 


Тһе TAP controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/Idle state can also be entered following data register or instruction register scans. 
Run-Test/Idle is provided as a stable state in which the test logic can be actively running a test ог can be idle. 


. The test operations selected by the boundary-control register are performed while the TAP controller is in the 
Run-Test/ldle state. | 


 Select-DR-Scan, Select-IR-Scan 


No specific function is performed in the Select-DR-Scan and Select-IR-Scan states, and the TAP controller will 
exit either of these states on the next TCK cycle. These states are pud to allow the selection of either data 
register scan or instruction register scan. | 


Сарш re-DR 


When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 

` Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 
Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR 
state. 
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state diagram description (continued) 
Shift-DR 


Upon entry to the Shift-DR state, the data register is placed in the scan path between TDI and TDO and, on the 
first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to the logic 
level present in the least significant bit of the selected data register. 


While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (i.e., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-DR to Shift-DR). 
The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-DR state. 


Exiti-DR, Exit2-DR 


The Exit1-DR and Exit2-DR states are temporary states used to end a data register scan. It is possible to return 
to the Shift-DR state from either Exit1-DR or Exit2-DR without recapturing the data register. 


On the first falling edge of TCK after entry to Exit1 -DR, TDO goes from the active state to the high-impedance 
state. 


Pause-DR 


No specific function is performed in the stable Pause-DR state, in which the TAP controller can remain 
indefinitely. The Pause-DR state provides the capability of suspending and resuming data register scan 
operations without loss of data. | 


Update-DR 


If the current instruction calls for the selected data register to be updated with current data, then such update 
occurs on the falling edge of TCK following entry to the Update-DR state. 


Capture-IR 


When an instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Capture-IR state, the instruction register captures its current status value. This capture operation occurs on the 
rising edge of TCK upon which the TAP controller exits the Capture-IR state. 


For the 'ABT8952, the status value loaded in the Capture-IR state is the fixed binary value 10000001. 
Shift-IR 


Upon entry to the Shift-IR state, the instruction register is placed in the scan path between TDI and TDO and, 
on the first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to 
the logic level present in the least significant bit of the instruction register. 


While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (i.e., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 


Exit1-IR, Exit2-IR 


The Exit1-IR and Exit2-IR states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 


On the first falling edge of TCK after entry to Exit1-IR, TDO goes from the active state to the high-impedance 
state. 
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state diagram description (continued) 


Pause-IR 


No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitely. 


. The Раиве-ІН state provides the capability of suspending and resuming instruction register scan operations 


without loss of qata. 


Update-IR 


The current instruction is updated and takes effect on the falling edge of TCK following ща to Ше Update-IR 
state. | 


register overview 


With the exception of the bypass register, any test register can be thought of as a serial shift register with a 
shadow latch on each bit. The bypass register differs in that it contains only a shift register. During the 
appropriate capture state (Capture-IR for instruction register, Capture-DR for data registers), the shift register 
can be parallel loaded from a source specified by the current instruction. During the appropriate shift state 
(Shift-IR or Shift-DR), the contents of the shift register are shifted out from TDO while new contents are shifted 


_ ма TDI. During the appropriate update state (Update-IR or Update-DR), the shadow latches are updated from 


the shift register. 


instruction register description 


TDI 


The instruction register (ІН) is eight bits long and is used to tell the device what instruction is to be executed. 
Information contained in the instruction includes the mode of operation (either normal mode, in which the device 
performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the 
test operation to be performed, which of the three data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be FARER into the selected data register during 
Capture- -DR. 


Table 3 lists the instructions supported by the ‘ABT8952. The even-parity feature specified for SCOPE" devices 
is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are defined for 
SCOPE™ devices but are not supported by this device default to BYPASS. 


During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value will be 
shifted out via TDO and can be inspected as verification that the IR is in the scan path. During Update-IR, the 
value that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is 
updated, and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is 
reset to the binary value 11111111, which selects the BYPASS instruction. | 


The instruction register order of scan is illustrated in Figure 2. 





Figure 2. Instruction Register Order of Scan 
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data register description 


boundary-scan register 


The boundary-scan register (BSR) is 38 bits long. It contains one boundary-scan cell (BSC) for each 
normal-function input pin and two BSCs for each normal-function /О pin (one for input data and one for output 
data). The BSR is used 1) to store test data that is to be applied internally to the inputs of the normal on-chip 
logic and/or externally to the device output pins, and/or 2) to capture data that appears internally at the outputs 
of the normal on-chip logic and/or externally at the device input pins. | 


The source of data to be captured into the BSR during Capture-DR is determined by the cu rrent instruction. The 
contents of the BSR can change during Run-Test/Idle as determined by the current instruction. At power up or 
іп Test-Logic-Reset, the value of each BSC is reset to logic 0 except BSCs 37—36, which are reset to logic 1. 


The boundary-scan register order of scan is from TDI through bits 37-0 to TDO. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 


Table 1. Boundary-Scan Register Configuration 


NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL 
[as | OE — 
[as | cues n | o | 56 | ss 
77% | Cms 
Т 
" EHI 
Т БЕГІНЕ 








O 
о 






| 
s [m | 
и Са | 
x 
2 


[m 

ТИН БЕТТЕН 

Са | окна, ли | + | мо 
= Беслан Сат | x [so | 


boundary-control register 





The boundary-control register (BCR) is 11 bits long. The BCR is used in the context of the RUNT instruction to 
implement additional test operations not included in the basic SCOPE ™ instruction set. Such operations include 
pseudo-random pattern generation (PRPG), parallel signature analysis (PSA) with input masking, and binary 
count up (COUNT). Table 4 shows the test operations that are decoded by the BCR. | | 


During Capture-DR, the contents of the BCR are not changed. At power up or in Test-Logic-Reset, the BCR is 
reset to the binary value 00000000010, which selects the PSA test operation with no input masking. - 


The boundary-control register order of scan is from TDI through bits 10—0 to TDO. Table 2 shows the 
boundary-control register bits and their associated test control signals. oí 


Table 2. Boundary-Control Register Configuration 


TEST TEST ` | TEST 
ВОН ВТ | CONTROL | БОНВП | CONTROL | бнр, | CONTROL 
SIGNAL SIGNAL | SIGNAL 
10 


[ ° меки | s [ mse |] + | 
EIS pom os 
mae 






MASK6 4 MASK2 
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data register description (continued) 


bypass register 


The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan path, 
thereby reducing the number of bits per test pattern that must be applied to complete a test operation. 


During Capture-DR, the bypass register captures a logic 0. The bypass register order of scan is illustrated in 


Figure 3. | 
то! H m TDO 


Figure 3. Bypass Register Order of Scan 


Table 3. Instruction Register Opcodes 


BINARY CODET ; 
BIT 7 — BIT 0 SCOPE OPCODE DESCRIPTION SELECTED DATA 
| REGISTER 
MSB > LSB ` 


10000001 Bypass — | — Bypassscan — — | — Bes | 
10000010 - SAMPLE/PRELOAD Sample boundary 





10000111 ` CLAMP ` Control boundary to 1/0 | Вураѕ=ә | 


1000111 


T Bit 7 is used to maintain even parity in the 8-bit instruction. . | 
+ The BYPASS instruction is executed in lieu of a SCOPE™ instruction that is not supported in the “ABT8952. 
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instruction register opcode description 


The instruction register opcodes are shown in Table 3. The following descriptions detail the operation of each 
instruction. 


boundary scan 


This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST and INTEST instructions. The 

boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 

input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. Data 

that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data that 

has been scanned into the output BSCs is applied to the device output pins. The device operates in the test 
mode. 


bypass scan 


This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is 
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode. 


sample boundary 


This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. The 
device operates in the normal mode. 


control boundary to high impedance 


This instruction conforms to the IEEE P1149.1A HIGHZ instruction. The bypass register is selected in the scan 
path. A logic O value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device I/O pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed. 


control boundary to 1/0 


This instruction conforms to the IEEE P1149.1A CLAMP instruction. The bypass register is selected in the scan 
path. A logic O value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-chip logic, while data in the output BSCs is applied to the device output pins. The 
device operates in the test mode. 


boundary run test 


The bypass register is selected in the scan path. A logic O value is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/Idle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), 
simultaneous PSA апа PRPG (PSA/PRPG), and simultaneous PSA and binary count up (PSA/COUNT). 


boundary read 


The boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 


boundary self test 


The boundary-scan register is selected in the scan path. All BSCs capture the inverse of their current values 
during Capture-DR. In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. | : 
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instruction register opcode description (continued) 


boundary toggle outputs 


The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. Data in the shift-register elements of the selected output BSCs is toggled on each rising edge of 
ТСК in Run-Test/ldle and is then updated in the shadow latches and thereby applied to the associated device 
output pins on each falling edge of TCK in Run-Test/Idle. Data in the selected input BSCs remains constant and 
is applied to the inputs of the normal on-chip logic. Data appearing at the device input pins is not captured in 
the input BSCs. The device operates in the test mode. 


boundary-control register scan 


The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. | 


Table 4. Boundary-Control Register Opcodes 


BINARY CODE | 
BIT 2 > BIT 0 DESCRIPTION 
MSB — LSB , | 
Sample inputs/toggle outputs (TOPSIP) | 
Pseudo-random pattern generation/16-bit mode (PRPG) 


: 
| 






Simultaneous PSA and PRPG/8-bit mode (PSA/PRPG) 
Simultaneous PSA and binary count up/8-bit mode (PSA/COUNT) 


boundary-control register opcode description 





The boundary-control register opcodes are decoded from BCR bits 2-0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/Idle state. The following 
descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG 
algorithms. 


It should be noted, in general, that while the control input BSCs (bits 37-32) аге not included in the sample, 
toggle, PSA, PRPG, or COUNT algorithms, the output-enable BSCs (bits 37-36 of the BSR) do control the drive 
state (active or high impedance) of the selected device output pins. It also should be noted that these BCR 
instructions are only valid when the device is operating in one direction of data flow (that is, OEAB z ОЕВА). 
Otherwise, the bypass instruction is operated. Е 








РЅА input masking 


Bits 10-3 of the boundary-control register are used to specify device input pins to be masked from PSA 
operations. Bit 10 selects masking for device input pin АВ during A-to-B data flow or for device input pin ВВ during 
B-to-A data flow. Bit 3 selects masking for device input pins А1 or В1 during A-to-B or B-to-A data flow, 
respectively. Bits intermediate to 10 and 3 mask corresponding device input pins in order from most significant 
to least significant, as indicated іп Table 3. When the mask bit which corresponds to a particular device input | 
has a logic 1 value, the device input pin is masked from any PSA operation, meaning that the state of the device 
input pin is ignored and has no effect on the generated signature. Otherwise, when a mask bit has a logic O value, 
the corresponding device input is not masked from the PSA operation. | 
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boundary-control register opcode description (continued) 


sample inputs/toggle outputs (TOPSIP) 


Data appearing at the selected device input pins is captured in the shift-register elements of the selected BSCs 
on each rising edge of TCK. This data is then updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Data in the shift-register elements of the selected 
output BSCs is toggled on each rising edge of TCK and is then updated in the shadow latches and thereby 
applied to the associated device output pins on each falling edge of TCK. | 


pseudo-random pattern generation (PRPG) 


A pseudo-random pattern is generated in the shift-register elements of the selected BSCs on each rising edge 
of TCK and then updated in the shadow latches and thereby applied to the associated device output pins on 
each falling edge of TCK. This data is also updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Figures 4 and 5 illustrate the 16-bit linear-feedback 
shift-register algorithms through which the patterns are generated. An initial seed value should be scanned into 
the boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not 
produce additional patterns. 


А8-І А?-іІ А6-І А5-І А4-і A3-l А2-І А1-І 






: 


B8-O B7-O 860 B5-O B4-O B3-O B2-O B1-O 
Figure 4. 16-Bit PRPG Configuration (OEAB = 0, OEBA = 1) 


В8-! B7-I В6-І В5-! В4-І В3-І В2-І В1-І 






© J > АВО АТО А60 АБО АДО АЗО А20 A-O 


Figure 5. 16-Bit PRPG Configuration (OEAB=1, OEBA = 0) 
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boundary-control register opcode description (continued) 
parallel signature analysis (PSA) | 


Data appearing at the selected device input pins is compressed into a 16-bit parallel signature in the 
shift-register elements of the selected BSCs on each rising edge of TCK. This data is then updated in the shadow 
latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. Data in the 
shadow latches of the selected output BSCs remains constant and is applied to the device outputs. Figures 6 
and 7 illustrate the 16-bit linear-feedback shift-register algorithms through which the signature is generated. An 
initial seed value should be scanned into the boundary-scan register prior to performing this operation. 


А8-І А7-1 А6-І А5-І А4-і АЗ-І А2-І А1-! 


š 
2 





© Ё ) > | В8-О В7-О В6-О В5-О В4-О В3-О В2-О В1-О 


Figure 6. 16-Bit PSA Configuration (OEAB = 0, ОЕВА = 1) 





CO 7 2 > | A8-O A7-O A6-O A5-O A4-O A3-O A2-O A1-O 


Figure 7. 16-Bit PSA Configuration (OEAB - 1, OEBA - 0) 
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boundary-control register opcode description (continued) 
simultaneous PSA and PRPG (PSA/PRPG) 


Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit pseudo-random pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. Figures 8 and 9 illustrate the 8-bit linear-feedback 
shift-register algorithms through which the signature and patterns are generated. An initial seed value should 
be scanned into the boundary-scan register prior to performing this operation. Note that a seed value of all 
zeroes will not produce additional patterns. 


A8-I - A7-I А6-І А5-І AM АЗ-І А2- А1-І 





) > B8-O B7-O B6-O B5-O B4-O B3-O B2-O B1-O 


Figure 8. 8-Bit PSA/PRPG Configuration (OEAB = 0, OEBA = 1) 


В8-І - B7-l В6-І В5-І В4-І Вз-! B2-l В1-І 





J > | А8-О А7-О А6-О А5-О А4-О АЗ-О А2-О А1-О 


Figure 9. 8-Bit PSA/PRPG Configuration (ОЕАВ = 1, ОЕВА = 0) 
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boundary-control register opcode description (continued) 
simultaneous PSA and binary count up (PSA/COUNT) 


Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit binary count-up pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. In addition, the shift-register elements of the opposite 
output BSCs are used to count carries out of the selected output BSCs and, thereby, extend the count to 16 bits. - 
Figures 10 and 11 illustrate the 8-bit linear-feedback shift-register algorithms through which the signature is 
generated. An initial seed value should be scanned into the boundary-scan register prior to performing this 
operation. 


A8-I А7-1 А6-І А5-І А4-і АЗ-І А2-І А1-І 


MASKX 





© I ) > B8-O B7-O В6-0 850  B4-O B3-O 
Figure 10. 8-Bit PSA/COUNT Configuration (OEAB = 0, OEBA = 1) 


B8-I В7- В6-І B5-I В4-І В3-І В2-І В1-І 


МА5КХ 





so борооовс 


А4-О АЗ-О А2-О А1-О 
Figure 11. 8-ВИ PSA/COUNT Configuration (OEAB = 1, OEBA = 0) 
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All test operations of the “АВТ8952 are synchronous to the test clock (ТСК). Data on the TDI, TMS, and 
normal-function inputs is captured on the rising edge of ТСК. Data appears on the ТОО and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in 
Figure 1) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 


A simple timing example is illustrated in Figure 12. In this example, the TAP controller begins in the 
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction register scan 
and one data register scan. While in the Shift-IR and Shift-DR states, TDI is used to input serial data, and TDO 
is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test circuitry during each TCK cycle. 


Table 5. Explanation of Timing Example 
TCK TAP STATE 
CYCLE(S) | AFTER TCK DESCRIPTION 
Test-Logic-Reset TMS is changed to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
the desired state 
















басови | SSO 


| 
|4 | Select-IR-Scan 
The IR captures Ше 8-bit binary value 10000001 on the rising edge of TCK аз the TAP controller exits the 
Capture-IR | 
Capture-iR state. | 


Shift-IR TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 
















One bit is shifted into the IR on each TCK rising edge. With TDI held at a logic 1 value, the 8-bit binary value 
11111111 is serially scanned into the IR. At the same time, the 8-bit binary value 10000001 is serially scanned 
out of the IR via TDO. In TCK cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 
to Exit1-IR. 


1 Exit1-IR TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 
Update-IR “| The IR is updated with the new instruction (BYPASS) on the falling edge of TCK. 
1 











. Shift-IR 






4 

Б | 

The bypass register captures а logic 0 value on the rising edge of ТСК as the TAP controller exits the 
7 Capture-DR | 

| Capture-DR state. f 

onion the rising edge of TCK as the TAP controller advances to the next state. 


: TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
19-20 Shift-DR The binary value 101 is shifted in via TDI, while the binary value 010 is shifted out via TDO. 











| 
Оз ооо 
ЕЕЕ 
= 






Select-IR-Scan 


Test-Logic-Reset | Test operation completed Ж, 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
TCK | 

















У Р У чр, 
LLL 52552 









МУСУЛ УО УУСУ КУ УУС УУС УО NS SÇ X X XX XX > 
TDI ZN SSRN * SS SX AN 24 N SS * 505050506060 N NZ NC N NZ NZ NZ NZ NZ NN 
TDO 55555555055 ` | 052600004 
то | с | с | а r сісісіс с сісісісіз 
а шев + T тт | 5 а б ссе 5 я 
2181%3|2|9|(|8 = Б|2||% £ = |o ФФ | 2 
ЕЕ с 3 Е х S Е; 5 = + а la | 
Controller) В | ¢ | я |G 5 э |16 2 + 1512 
зае | | 8 32 $9 $|$|3 
2 Фо Ф Ф102 | 
2 Ф o N ë 


ЕЯ 3-State (ТОО) ог Don’t Саге (TDI) 


Figure 12. Timing Example 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ........ о. Шабатын ез ere re EUR ... 0.5 Vto 7 V 
Input voltage range, Vi (except /О ports) (see Note 1) ............ €———— ee —0.5 Vto 7 V 
Input voltage range, Vi (I/O ports) (see Note 1) ...................................... —0.5V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT8952 ...................... ET 96 mA 

| | SNZ4AB18952 «uno oa ss rcr RR paid E tak ДЕ 128 mA 
input clamp current Ic (Ve. 0) ss oes EO TER аа ны q preste ses et see —18 mA 
Output clamp current, lox (Мо < 0) ................ КЕТТИ ТҮҮЛҮ ИР УЛ О ee -50 mA 
Storage temperature range ............................. xig рева pup t dui УЛ Т —65?C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


NOTE 2: Unused or floating pins (input or /О) must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| Ta = 25°C SN54ABT8952 
PARAMETER TEST CONDITIONS 
мы TPT МАХ] мно MAX _ 









Усс <5У, Он =—3mA 
Voc = 4.5 V, loH =- 24 mA 2 
остава юн ата 
ooo om 
OE, TCK 
толме | — — — | 
"саб сс vozy — [5 
Las [ue sv у оу —  — о 
усс-55%  Уо-58У 
01 — [vec-5sv.  Уо-257 
амал” | 99-2 





















Усс-5.5У, Vi = МСС 





lp =0, AorB 


2.5 
2 
ot 
+1 
| 10 
| 50 
-50 
50 
Veer = 5.5 V One input at 3.4 М 
# CC , р ; 1. 
MCC" Otherinputs at Voc ог GND 
_3 eel 


МО = 2.5 V or 0.5 V A or B ports ИШЕК MEM 


T All typical values are at Vcc = 5 V. 
+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 
Š The parameters lozH and IozL include the input leakage current. 





' . Мо! more than опе output should be tested at a time, and the duration of the test should not exceed one second. 


# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 13) | m | 


SN54ABT8952 | SN74ABT8952 
















коск Clock frequency | CLKAB ог CLKBA 


W 
I A before CLKABT or B before CLKBAT 
tsu Setup time — 7 
CLKEN before CLKT | (5 
А after CLKABT ог В after CLKBAT a 
th Hold time | — - тё 
CLKEN after CLKT 8“ 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 


ЕС Саа ШЕ СЕТТІ 


4 
t 











Pulse duration TCK high or low 


W 
AB. CLK, CLREN, or OE паток [Ж 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 13) 


720 25°C  SNS4ABT8952 | x 
FROM TO SN54ABT8952 | SN74ABT8952 
: Ta = 25°C 
PARAMETER (INPUT) (OUTPUT) A UNIT | 
| ММ ТҮР МАХ| MIN МАХ | мм MAX | 
aon 100 MHz 


ле БЕЛЕТ | 4989  — 


МІМ ТҮР 

100 130 
3 4.6 5.4 
2.5 3.8 4.6 
tPZH | 2 4.1 4.9 

| ВогА 
= 2.5 5.3 6.1 
r OEBA 

3 45 5.3 






















Bor A | 





switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 


| FROM TO SN54ABT8952 | SN74ABT8952 
Ta = 25°C 
PARAMETER | (INPUT) (OUTPUT) A 
_ TK | O À 
3.5 







NIT 
[ 59 o | s | s |М” 
РЕН TCKL AorB : | 


РЕН TCKL TDO 
tPHL 2.5 4.2 5.5 
БЕН TCKL AorB Е 
tPZL : 4.5 9 10.5 | 
PZH тск. тоо 

tPZL | 25 ' 49 6 “д. 
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PARAMETER MEASUREMENT INFORMATION 






o?" 
O 
From Output open 
Under Test . GND 
tPLH/tPHL ` 
(see Note A) | tPHZ/tPZH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
V MEC 
|; | 3V 
Input 1.5 V 1 m V Data Input 
| OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
3V „ЗМ 
Input | Output | зу 3 
1.5 V | 1.5 V 1.5 V 
(see NoteB) . | бу Control | | оу 
| «а. їр21 -»  M— | | 
tPLH de tPHL | 
Г пред е --- Мон Output — | PLZ ir Ms 35V 
Waveform 1 1.5 V 
1.5 V | 
Output | 1.5V | VoL $1 at7V | ; | VoL + 0.3 V 
| Note С) 
| у иче га | | tpHz > | 
ірні. e (| | РЕН Odds {ран Ы  fr*— | 
| u 
| < i VoH itp Іт ана МОН 
Waveform 2 Мон - 0.3 V 
——— MOL (see Note С) TUN 
VOLTAGE WAVEFORMS . VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 

NOTES: А. С) includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, ps < 2.5 ns, trí < 2.5 ns. 
Wavelorm 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


о OD; 


Figure 13. Load Circuit and Voltage Waveforms 
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Members of the Texas Instruments | 5М54АВТ18245... WD PACKAGE 


SCOPE тм Family of Testability Products SN74ABT18245 . . . DL PACKAGE 
| (TOP VIEW) 


е Members of the Texas Instruments 
Widebus ™ Family 


е Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 


e SCOPE ™ Instruction Set 

— IEEE Standard 1149.1-1990 Required 
Instructions and Р1149.1А CLAMP and 
HIGHZ ` 

— Parallel Signature Analysis at Inputs 

- Pseudo-Random Pattern Generation 
From Outputs 

— Sample Inputs/Toggle Outputs 

- Binary Count From Outputs 

— Device Identification 

— Even-Parity Opcodes 


€ State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 


е Packaged in Plastic 300-mil Shrink ` 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The SN54ABT18245 and SN74ABT18245 scan 
test devices with 18-bit bus transceivers are 
members of the Texas Instruments SCOPE™ 
testability IC family. This family of devices 
supports IEEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 


In the normal mode, these devices are 18-bit noninverting bus transceivers. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating thé TAP 
in the normal mode does not affect the functional operation of the SCOPE?" bus transceivers. 





Data flow is controlled by the direction-control (DIR) and output-enable (OE) inputs. Data transmission is 
allowed from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at DIR. The 
output-enable (OE) can be used to disable the device so that the buses are effectively isolated. 


In the test mode, the normal operation of the SCOPE™ bus transceivers is inhibited and the test circuitry is 
enabled to observe and control the /О boundary of the device. When enabled, the test circuitry can perform 
boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 


SCOPE, Widebus, and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
. DATA information current as of publication date. Products conform to 
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description (continued) 


Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
othertesting functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 


Тһе SN74ABT18245 is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT18245 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT18245 is characterized for operation from —40°C to 85°C. ! 


. FUNCTION TABLE 
(normal mode, each 9-bit section) 


INPUTS 


B data to A bus 


A data to B bus 
Isolation 








4% - TEXAS ` 
INSTRUMENTS 


9-120 ` TT 22 POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 


5М54АВТ1 8245, SN74ABT18245 
SCAN TEST DEVICES WITH 
18-BIT BUS TRANSCEIVERS 


SCBS110B — AUGUST 1992 - REVISED JUNE 1993 


functional block diagram 





Boundary-Scan Register 









Bypass Register 
Е cs lh 
Register 
Identification 
| ЕК Register 
Instruction Register j 





Vcc 
то -30 
Усс 





28 
TMS 


TAP 


Controller 





TCK 


VV V 
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Terminal Functions 





ELLA DESCRIPTION 


Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to the test 


















TOR | clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

TDI | Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting data 
through the instruction register or selected data register. An internal pullup forces TDI to a high level if left unconnected. 

TDO Test data output. One of four pins required by IEEE Standard 1149.1-1990. The test data output is the serial output for shifting 





data through the instruction register or selected data register. 


Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 


Supply voltage 


i ШЕ Normal-function A-bus I/O ports. See function table for normal-mode logic. 
1B1-1B9, 
2B1—2B9 Normal-function B-bus /О ports. See function table for normal-mode logic. 


1DIR, 2DIR | Normal-function direction controls. See function table for normal-mode logic. 


1ОЕ, 20E Normal-function output enables. See function table for normal-mode logic. 





- 
i 
42) 
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test architecture 


Serial test information is conveyed by means of a 4-wire test bus or test access port (TAP), that conforms to IEEE 
Standard 1149.1-1990. Test instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-chip control signals for the test structures in the device. Figure 1 shows the TAP controller 
state diagram. 


The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. 


The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an 8-bit instruction register and four test data registers: a 44-bit boundary-scan register, a 
3-bit boundary-control register, a 1-bit bypass register, and a 32-bit device identification register. 


Test-Logic-Reset 

















TMS =H 
Run-Test/Idle Select-DR-Scan Select-IR-Scan 
TMS =L | TMS = L 


Capture-IR | 


TMS =L ` 
e Shift-IR 
| TMS = L 
TMS =H 


Pause-IR 


Update-IR 


TMSzL 


Capture-DR 
TMS = L 
TMS=H 
Pause-DR 
TMS = L 


Update-DR 
TMS =H Е 


Figure 1. ТАР Controller State Diagram 





45 TEXAS 
INSTRUMENTS 


` POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 | 9—123 


5М54АВТ 8245, SN74ABT18245 
SCAN TEST DEVICES WITH 
18-BIT BUS TRANSCEIVERS 


SCBS110B — AUGUST 1992 - REVISED JUNE 1993 
state diagram description 


The test access port (TAP) controller is a synchronous finite state machine that provides test control signals 
throughout the device. The state diagram is illustrated in Figure 1 and is in accordance with IEEE Standard 
1149.1-1990. The TAP controller proceeds шегі its states based on Ше level of TMS at the ning edge of 
TCK. ` 


As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping ` 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. | 


There are two main paths though the state diagram: опе to access and control the selected data register and 
one to access and control the instruction register. Only one register can be accessed at a time. 


Test-Logic-Reset 


The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to 
an opcode that selects the optional IDCODE instruction, if supported, or the BYPASS instruction. Certain data 
registers can also be reset to their power-up values. 


Тһе state machine is constructed such that the TAP controller returns to the Test-Logic-Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an internal pullup resistor that forces it high if left 
unconnected or if a board defect causes it to be open circuited. | 


For the 'ABT18245, the instruction register is reset to the binary value 10000001, which selects the IDCODE- 
instruction. Each bit in the boundary-scan register is reset to logic O. The boundary-control register is reset to 
the binary value 010, which selects the PSA test operation. | 


Нип-ТевіЛ іе 


Тһе ТАР controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/Idle state can also be entered following data register or instruction register scans. 
-Run-Test/Idle is provided as a stable state in which the test logic can be actively running a test or can be idle. 


» 


The test operations selected by the boundary-control register are performed while the TAP controller is in the 
Run-Test/Idle state. 


Select-DR-Scan, Select-IR-Scan 


No specific function is performed in the Select-DR-Scan and Select-IR-Scan states, and the TAP controller exits 
either of these states on the next TCK cycle. These states are provided to allow the selection of either data 
register scan or instruction register scan. 


Capture-DR 


When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 
Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 
Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR 
state. 


_ Shift-DR 


Upon entry to the Shift-DR state, the data register is placed in the scan path between TDI апа TDO, апа onthe ` 
first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to the logic 
level present in the least significant bit of the selected data register. 


While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (i.e., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-DR to Shift-DR). 
The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-DR state. | 
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state diagram description (continued) | 
Ех! 1-ОВ, Exit2-DR 


The Ех! 1-ОН and Exit2-DR states are temporary states used to end a data register scan. It is possible to return 
to the Shift-DR state from either Exit1-DR or Exit2-DR without recapturing the data register. 


On the first falling 552% of TCK after entry to Exit1 “DR, TDO goes from the active state to the high-impedance 
state. 


Pause-DR 


No specific function is performed in the stable Pause-DR state, in which the TAP controller can remain 
indefinitely. The Pause-DR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 


Update-DR 


If the current instruction calls for the selected data register to be updated with current data, such update occurs 
on the falling edge of TCK following entry to the ыша -DR state. 


Сарімге-ІН 


When ап instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Capture-IR state, the instruction register captures its current status value. This capture operation occurs on ше 
rising edge of ТСК upon which the TAP controller exits the Capture- ЛА state. 


For the “ABT 18245, the status value loaded in the Capture- -IR state is the fixed binary value 10000001. 
Shift-IR 


- Upon entry to the Shift-IR state, the instruction register is placed in the scan path between TDI and TDO, and 
on the first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to 
the logic level present in the least significant bit of the instruction register. 


While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (i.e., no shifting occurs 
during the ТСК cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 


Exit1-IR, Exit2-IR 


The Exit1-IR and Exit2-IR states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 


On the first falling edge of TCK after entry to Exit1-IR, TDO goes from the active state to the high-impedance 
state. | 


Pause-IR 


No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitely. 
The Pause-IR state provides the capability of suspending and resuming instruction register scan operations 
without loss of data. x 


Update-IR 


The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-IR ` 
state. 
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register overview 


With the exception of the bypass and device identification registers, any test register can be thought of as a serial: 
shift register with a shadow latch on each bit. The bypass and device identification registers differ in that they 
contain only a shift register. During the appropriate capture state (Capture-IR for instruction register, 
Capture-DR for data registers), the shift register can be parallel loaded from a source specified by the current 
instruction. During the appropriate shift state (Shift-IR or Shift-DR), the contents of the shift register are shifted 
out from TDO while new contents are shifted in at TDI. During the appropriate update state (Update-IR or 
Update-DR), the shadow latches are updated from the shift register. 


instruction register description 


The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be executed. 


б Information contained in the instruction includes the mode of operation (either normal mode, in which the device 


TDI 


performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the 
test operation to be performed, which of the four data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR. 


Table 3 lists the instructions supported by the 'ABT18245. The even-parity feature specified for SCOPE™ 
devices is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are 
defined for SCOPE™ devices but are not supported by this device default to BYPASS. 


During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value is shifted 
out via TDO and can be inspected as verification that the IR is in the scan path. During Update-IR, the value 
that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is updated 
and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is reset to the 
binary value 10000001, which selects the IDCODE instruction. 


The instruction register order of scan is illustrated in Figure 2. 





Figure 2. Instruction Register Order of Scan 
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data register description 


boundary-scan register 


The boundary-scan register (BSR) is 44 bits long. It contains one boundary-scan cell (BSC) for each 
normal-function input pin, one BSC for each normal-function I/O ріп (one single cell for both input data and 
output data), and one BSC for each of the internally decoded output-enable signals (1OEA, 2ОЕА, 1OEB, 
2OEB). The BSR is used 1) to store test data that is to be applied externally to the device output pins, and/or 
2) to capture data that appears internally at the outputs of the normal on-chip logic and/or externally at the device 
input pins. 


The source of data to be captured into the BSR during Capture-DR is determined by the current instruction. The 
contents of the BSR can change during Run-Test/Idle as determined by the current instruction. At power up or 
in Test-Logic-Reset, the value of each BSC is reset to logic 0. 


When external data is to be captured, the BSCs for signals 1ОЕА, 2OEA, 1ОЕВ, and 2OEB capture logic values 
determined Бу the following _positive-logic equations: 1ОЕА = 1ОЕ e1DIR, 2OEA = 2OE • 2DIR, 
1OEB = 10E e DIR, and 2OEB = 20E e DIR. When data is to be applied externally, these BSCs control the 
drive state (active or high impedance) of their respective outputs. 








The boundary-scan register order of scan is from TDI through bits 43-0 to TDO. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 


Table 1. Boundary-Scan Register Configuration 


[Noam | Фама. | numsen | юма. | момвен | sienai | nomen | Фама | numsen | sionat | 
NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL 
Оз [zo | ss | eqo | ® [мо т [zuo | s | 100 
[a | OEA | 3 | zwuo | 7% | zao | 35 | zo | 6 | 18710 - 
2 
28 19 10 
27 18 









210 | 2 | evo 
[10 [o | + | 182-10 
7-9 uo | o | mao 


^ - 7 

ЖЕСТ 

Св [so | 20 | 10930 ло | 2 

Ls |o | í | леб | | 

[x 


2A140 | 18 | 1А1-/0 





boundary-control register 


The boundary-control register (BCR) is three bits long. The BCR is used in the context of the RUNT instruction 
to implement additional test operations not included in the basic SCOPE™ instruction set. Such operations 
include pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), and binary count up 
(COUNT). Table 4 shows the test operations that are decoded by the ВСН. 


During Capture-DR, the contents of the BCR are not changed. At power up or in Test-Logic-Reset, the BCR is 
reset to the binary value 010, which selects the PSA test operation. 


The boundary-control register order of scan is illustrated in Figure 3. 


TDI TDO 





| Figure 3. Boundary-Control Register Order of Scan 
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data register description (continued) 


bypass register 


The bypass register is a 1-bit scan path that can be selected to shorten the length of the system scan path, 
reducing the number of bits per test pattern that must be applied to complete a test operation. 


During Capture-DR, the bypass register captures a logic 0. The bypass register order of scan is illustrated in 
Figure 4. | | | 


TDI — TDO 


Figure 4. Bypass Register Order of Scan 


. device identification register 


. The device identification register (IDR) is 32 bits long. It can be selected and read to identify the manufacturer, 
. part number, and version of this device. 


During Capture-DR, the binary value 00000000000000000101 000000101111 (0000502F, hex) is captured in 
the device identification register to identify this device as Texas Instruments SN54/74ABT18245, version O. 


The device identification register order of scan is from TDO through bits 31—0 to TDO. Table 2 shows the device 
identification register bits and their significance. 


Table 2. Device Identification Register Configuration 


NUMBER SIGNIFICANCE NUMBER SIGNIFICANCE NUMBER SIGNIFICANCE 
[ s: | versions — [| zr | PARTNUMBERTS | 8 | MANUFACTURERTOT | 
7-9 [versione — | 26 | РАТМОМВЕНМ | 10 | МАМОРАСТОНЕНОЯ | 
[э [| verson — | 25 | РАВТМОМВЕНО | o | MANUFACTUREROGT - 
[  vemsows | 7% | Равтмомвеиа | ә | MANUFACTURERO | 
as | PARTNUMBER! | —7 — | MANUFACTUREROGT | 

m 

4 

3 

1 Ne 








27 
24 
= PLUME NE 
oz | РАнтчомвено | S | WANUPACTUREROsT | 
pom | Fam | 5 | MANUFACTURERO4Í | 
oz | Равтмумвено | 4 | MANUFACTURERO3f | 
Пт | Рлатмомвево” | s | MANUFACTUREROPT | 
| в лвимомвево | 2 | MANUFACTUREROTT | 
o | FAmUMBERO | í | мАМОРАСТОНЕНОО | 
те meme | o | обет — 
s | латмомево | — ` 
o ramun | — | 
SE в — 
== == EE 


| 33 | РАНТМОМВЕНО1 
| 32 |  PARTNUMBEROO 


3 

3 
| 2 | 
БЕДНА 
pu 
Ee 
BEC E 
a 
р с: 
ЕЛІК 
Lee 
oe 
[e 
ПЕЕ 
eee 





T Note that for TI products, bits 11-0 of the device identification register always contains the binary value 000000101111 (02F, 
hex). | 
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Table 3. Instruction Register Opcodes 


BINARY CODET 
BIT7— BITO | SCOPE OPCODE DESCRIPTION SELECTED DATA 
REGISTER 
MSB _LSB | 













10000001 IDCODE Identification read Device identification | Мота | 
10000010 SAMPLE/PRELOAD Sample boundary | Boundaryscan | Noma | 
0000001 Bypass? — | Bypass — — | Bp — | Noma, 


00000110 HIGHZ . Control boundary to high impedance Modified test _ 












[1:0 | зуға” | — —  Bwasssen — | Bypass — | Мота — 
[ooo | READEN | — Boundaryreaa [| Boundary scan | Normal 
“оо | сештет — | — Boundary setes — — | Boundary scan [| Nome | 
тосотто |  SCANCN | _Boundary-control register scan — | Boundary contr’ [мота 


T Bit 7 is used to maintain even parity in the 8-bit instruction. 
+ The BYPASS instruction is executed in lieu of a SCOPE ™ instruction that is not supported in the ‘ABT 18245. 


instruction register opcode description 


The instruction register opcodes are shown in Table 3. The following descriptions detail the operation of each 
instruction. | 


boundary scan 


This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST instruction. The boundary-scan register 
is selected in the scan path. Data appearing at the device input and I/O pins is captured in the associated BSCs. 
Data that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data 
scanned into the I/O BSCs for pins in the output mode is applied to the device I/O pins. Data present at the device 
МО pins is passed through the I/O BSCs to the normal on-chip logic. For I/O pins, the operation of a pin as input 
or output is determined by the contents of the output-enable BSCs (bits 43-40 of the BSR). When a given output 
enable is active (logic 1), the associated I/O pins operate in the output mode. Otherwise, the I/O pins operate 
in the input mode. The device operates in the test mode. 


identification read 


This instruction conforms to the IEEE Standard 1149.1-1990 IDCODE instruction. The device identification 
register is selected in the scan path. The device operates in the normal mode. 


sample boundary 


This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins and I/O pins in the | 
input mode is captured in the associated BSCs, while data appearing at the outputs of the normal on-chip logic 
is captured in the BSCs associated with /О pins in the output mode. The device operates in the normal mode. 
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bypass scan 


This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is 
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode. | 


control boundary to high impedance 


This instruction conforms to the IEEE P1149.1A HIGHZ instruction. The bypass register is selected in the scan ` 
path. А logic 0 value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device I/O pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed. 


control boundary to 1/0 


This instruction conforms to the IEEE P1149.1A CLAMP instruction. The bypass register is selected in the scan 
path. А logic 0 value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-chip logic, while data in the I/O BSCs for pins in the output mode is applied to the 
device I/O pins. The device operates in the test mode. | | 


boundary run test 


_ The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/Idle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), 
simultaneous PSA and PRPG (PSA/PRPG), and simultaneous PSA and binary count up (PSA/COUNT). | 


boundary read 


The boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 


boundary self test 


The boundary-scan register is selected in the scan path. All BSCs capture the inverse of their current values - 
during Capture-DR. In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. | 


boundary toggle outputs 


The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during ` 
Capture-DR. Data in the shift-register elements of the selected output-mode BSCs'is toggled on each rising 
edge of TCK in Run-Test/ldle and is then updated in the shadow latches and thereby applied to the associated 
device I/O pins on each falling edge of TCK in Run-Test/ldle. Data in the input-mode BSCs remains constant. 
Data appearing at the device input or I/O pins is not captured in the input-mode BSCs. The device operates іп 
the test mode. | | 


boundary-control register scan 


The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. 
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Table 4. Boundary-Control Register Opcodes 


BINARY CODE 
BIT 2 — BIT 0 DESCRIPTION 
MSB -> LSB 


Sample inputs/toggle outputs (TOPSIP) 


X00 





boundary-control register opcode description 


The boundary-control register opcodes are decoded from BCR bits 2—0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/Idle state. The following 
descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG 
algorithms. 


In general, while the control input BSCs (bits 43-36) are not included in the toggle, PSA, PRPG, or COUNT 
algorithms, the output-enable BSCs (bits 43—40 of the BSR) control the drive state (active or high impedance) 
of the selected device output pins. These BCR instructions are only valid when both bytes of the device are 
operating in one direction of data flow (that is, 1ОЕА z 1ОЕВ and 2ОЕА z 2OEB) and in the same direction of 
data flow (that is, 1OEA = 2ОЕА and 1OEB = 2ОЕВ). Otherwise, the bypass instruction is operated. 


sample inputs/toggle outputs (TOPSIP) 


Data appearing at the selected device input-mode I/O pins is captured in the shift-register elements of the 
associated BSCs on each rising edge of TCK. Data in the shift-register elements of the selected output-mode 
BSCs is toggled on each rising edge of TCK, updated in the shadow latches, and applied to the associated 
device I/O pins on each falling edge of TCK. | 


pseudo-random pattern generation (PRPG) 


A pseudo-random pattern is generated in the shift-register elements of the selected BSCs on each rising edge 
of TCK, updated in the shadow latches, and applied to the associated device output-mode I/O pins on each 
falling edge of TCK. Figures 5 and 6 illustrate the 36-bit linear-feedback shift-register algorithms through which 

the patterns are generated. An initial seed value should be scanned into the boundary-scan register prior to 

performing this operation. A seed value of all zeroes will not produce additional patterns. 
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2А9-/О 2А8-/О 2А7-/0 2А6-/О 2А5-/О 2А4-/О  2A3-/O 2А2-/О 2А1-/0 


1А9-/0 1А8-/0 1А7-/0 1А6-/0 1А5-/0 1А4/0 1АЗ-/О 1А2-/0 1А1-/О 


n 
ALICLIPLIPLIPLICLIPLIPLPT 


2B9-/O 2В8-/0 2В7-/О 2В6-/О 2В5-/0 2B4-/O  2B3-/O  2B2-/O 2В1-/О 









S-J > 





9-132 


1В9-/0 1B8-/O 1B7-/O 1860  1B5-/O 1B4-/O 1В3-/0  1B2-/O  1B1-/O 


Figure 5. 36-Bit PRPG Configuration (1ОЕА = 2OEA = 0, 1ОЕВ = 20EB = 1) 
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2B9-/O 2B8-/O  2B7-/O  2B6-/O  2B5-/O 2В4-/О 2B3-/O 282-/0 2В1-/О 


1B7-/O 1В6-/0  1B5-/O 1840 1830 182-/0 1В1-/О 


Ex Éa is Es t ix" 
md 
s aps pa pa pa pa. 


2А9-/0 2А8-/О 2A7-/0 2А6-/0 2А5-/0 2A4-/O 2A3-/O 2A2-/O 2А1-/О 









1В9-/0 1Вв8-/О 





2 > 1А9-/0  1A8-/O 1А7-/0 1А6-/0 1А5-/0 1А4-/0 1A3-/O 1А2-/0 1А1-/О 


Figure 6. 36-Bit PRPG Configuration (1ОЕА = 2ОЕА = 1, 10EB = 20EB = 0) 
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parallel signature analysis (PSA) 


Data appearing at the selected device input-mode I/O pins is compressed into a 36-bit parallel signature in the 
shift-register elements of the selected BSCs on each rising edge of TCK. Data in the shadow latches of the 
selected output-mode BSCs remains constant and is applied to the associated device I/O pins. Figures 7 and 8 
illustrate the 36-bit linear-feedback shift-register algorithms through which the signature is generated. An initial 
seed value should be scanned into the boundary-scan register prior to performing this operation. 


2A9-/O . 2A8-l/O — 2А7-/О 2A6-/0 2А5-/О 2А4-/0 2A3-/O 2А2-/0 2А1-/О 








1А9-/О 1А8-/0 1А7-/0 1ҮА6-/О 1А5-/О 1А4-/О | 1A3-/O 1ҮА2-/О 1А1-/О 


ЕТЕУ 


ав - 
"LIPLIPLIPLIPLIPLIPLIPLIPL. 


| 2B9-/O 2B8-/O 2В7-/О 2В6-/0 2В5-/0 2В4-/0 2B3-/O 2B2-/O 2В1-/О 
Ф Б ) > 1B9-/O  1B8-/O  1B7-/O  1B6-/O 1В5-/0 1В4-/0  1B3-/O  1B2-/O 1В1-/О 


Figure 7. 36-Bit PSA Configuration (1OEA = 2ОЕА = 0, 10EB = 20EB = 1) 
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2B9-/O 2B8-/O  2B7-/O 2В6-/О 2B5-/O 2В4-/0 2B3-/0 2B2-/0 2В1-/О 















1В9-/0  1B8-/O  1B7-/O 1B6-/O 1В5-/0 1В4-/О  1B3-/O  1B2-/O 1В1-/О 


ae <n 








1А9-/О 1А8-/О 1А7-/О  1A6-/O  1A5-/O 1А4-/0  1A3-/O 1А2-/О 1А1-/0 


Figure 8. 36-Bit PSA Configuration (1OEA = 2ОЕА = 1, 10EB = 20EB = 0) 
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simultaneous PSA and PRPG (PSA/PRPG) 


Data appearing at the selected device input-mode I/O pins is compressed into an 18-bit parallel signature in the 
shift-register elements of the selected input-mode BSCs on each rising edge of TCK. At the same time, an 18-bit | 
pseudo-random pattern is generated in the shift-register elements of the selected output-mode BSCs on each 
rising edge of TCK, updated in the shadow latches, and applied to the associated device I/O pins on each falling 
edge of TCK. Figures 9 and 10 illustrate the 18-bit linear-feedback shift-register algorithms through which the 
signature and patterns are generated. An initial seed value should be scanned into the boundary-scan register 

prior to performing this operation. A seed value of all zeroes will not produce additional patterns. | 


2А9-/0 2А8-/О 2А7-/0- 2A6-/O 2А5-/О 2A4-/O 2АЗ-/О 2A2-/0 > 2А1-/0 


1А9-/0 1A8-VO 1А7-/0 1А6-/0 1А5-/О 1А4-/О 1АЗ-/О 1А2-/0 1А1-/0 





© я ) > ^ 1B94/O 1B8-/O 1B7-VO 186-/0 1B5-/O 1В4-/0 183-/0 182-/0 1B1-VO 





Figure 9. 18-Bit PSA/PRPG Configuration (1OEA = 2OEA = 0, 1OEB = 2OEB = 1) 
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2B9-/O 288-/0  2B7-/O 2В6-/0  2B5-/O 2B4-/O  2B3-/O  2B2-/O 2В1-/О 





1A9-/O 1А8-/0 1A7-/O  1A6-/O  1A5-/O  1A4-/O 1A3-/O0  1A2-/O 1А1-/О 


. Figure 10. 18-Bit PSA/PRPG Configuration (1OEA = 20EA = 1, 10EB - 20EB = 0) 
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simultaneous PSA and binary count up (PSA/COUNT) 


Data appearing at the selected device input-mode I/O pins is compressed into an 18-bit parallel signature in the 
shift-register elements of the selected input-mode BSCs on each rising edge of TCK. At the same time, an 18-bit 
binary count-up pattern is generated in the shift-register elements of the selected output-mode BSCs on each 
rising edge of TCK, updated in the shadow latches, and applied to the associated device I/O pins on each falling 
‘edge of TCK. Figures 11 and 12 illustrate the 18-bit linear-feedback shift-register algorithms through which the 
signature is generated. An initial seed value should be scanned into the boundary-scan register prior to 
performing this operation. 


2A9-/O, 2А8-/0 2A7-VO 2A6-/0  2A5-/O 2А4-/О 2АЗ-/О 2А2-/0 2А1-/О 


1А9-/0 1А8-/0  1A7-/O  1A6-/O  1A5-/O  1A4-/O  1A3-/O  1A2-/O 1А1-/О 





Ппопооопоб 


2B9-/O  2B8-/O 2В7-/О 2В6-/О 2В5-/О 2В4-/О  2B3-/O 282-/0 2В1-/О 


so gggggggge 


Ф 1B9-/O  1B8-/O 1870 1860 1850 1840  1B3-/O  1B2-/O 1В1-/О 


Figure 11. 18-ВИ PSA/COUNT Configuration (1ОЕА = 20EA = 0, 10EB = 20EB = 1) 
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2В9-/0 288-/0 287-/0 286-/0 285-50 2B4-/O 283-/0 2B2-/0 2В1-/0 





po 


2A9-/O 2А8-/0 2А7-/О 2А6-/О 2А5-/0 2А4-/0 2АЗ-/О 2А2-/0 2А1-/О 


&^ngopggü 


1A9- J 1A8- VO 1А7-/0 1А6-/0 1А5-/О 1А4-/О  1A3-/O  1A2-/O  1A1-/O 


Figure 12. 18-Bit PSA/COUNT Configuration (1 OEA = 20EA = 1, 1OEB = 20EB = 0) 
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All test operations of the 'ABT18245 are synchronous to the test clock (TCK). Data on the TDI, TMS, and 
normal-function inputs is captured on the rising edge of TCK. Data appears on the TDO and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in. 
Figure 1) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 


A simple timing example is illustrated in Figure 13. In this example, the ТАР controller begins in the 
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction register scan 
and one data register scan. While in the Shift-IR and Shift-DR states, TDI is used to input serial data, and TDO 
is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test circuitry during each TCK cycle. | | 







Table 5. Explanation of Timing Example u^ 
| TCK TAP STATE | | | 
CYCLE(S) | AFTER ТСК DESCRIPTION | | 
i Test-Logic-Reset TMS is changed to a logic 0 value on the falling edge of ТСК to begin advancing the TAP controller toward 
the desired state | 







[ 8 | Rn | — —_ LLL 
[ 4 | SelectiR-Scan 
The IR captures the 8-bit binary value 10000001 on the rising edge of TCK as the TAP controller exits the 
Capture-IR 
Capture-IR state. f ' 





ТОО becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the ТАР on 
the rising edge of TCK as the TAP controller advances to the next state. 





















One bit is shifted into the IR on each TCK rising edge. With TDI held at a logic 1 value, the 8-bit binary value 
11111111 is serially scanned into the IR. At the same time, the 8-bit binary value 10000001 is serially scanned 
out of the IR via TDO. In TCK cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 





to Exiti-IR. 


Shift-IR 


[c | Exit1-IR TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK.  . | 
| 15 | Update-IR |The IR в updated with the new instruction (BYPASS) on the falling edge of TCK. 
The bypass register captures a logic 0 value on the rising edge of TCK as the TAP controller exits the 
Capture-DR | | 
Сарїиге-ОҢ state. 








[ 36 ооа 
Shift-DR TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. Ж 


19-20 Shift-DR The binary value 101 is shifted in via TDI, while the binary value 010 is shifted out via TDO 


Test-Logic-Reset | Test operation completed 


Exit1-DR TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. | 
Update-DR In general, the selected data register is updated with the new data on the falling edge of TCK. 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 























VT AT TATU TTT AD TTI чр рр чр чу чу чр чр чуч Ккхд А2 
% 506%) Q 2522524 550505 LLL 2525052 55 S 555252 








TDI QOD QQD QM XXX WAV AN ANAS ИЛИ МИ МИ NZ NZ NZ NZ NENEN 
TDO 90 
|ә | с | с |с tr tit с а Сс кк ЕЕ |+ 

а 5191691 = TT |е |6 а ба в со 

Ф O 2 ф к = ф o ` 7 о о Ф 
ТЕСЛЕ 5 = = 150 5 £ го оо г 

ТАР о1о |Е Е < o ú o с > = x S Е la] g 
S | в ат | е а а |в o шва zig 
Controller) 9 | ¢ | ¿ 516 2|4 8 5151510 
State 12 28 0 | Š 919 2121-1 
š 313 5 8|41% 

È š 2 


БЯ 3-State (ТОО) ог Don’t Саге (TDI) 


Figure 13. Timing Example 


absolute maximum ratings over operating free-air temperature range (unless otherwise поїеа)ї 


Supply voltage range, Voc ....... Борина базы оли ate wes tie Тобы С NE DIE AS .. —-0.5V t07 V 
Input voltage range, Vi (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, Vj (I/O ports) (see Note 1) ...................................... —0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT18245 .................... MEUM 96 mA 

SN74ABT18245 ае tee veu Exc tz es 128 mA 
Inpütclamp current; Tic (VE 0) stu sac dee самала ақ залы ы а елка Gir PUE чел ЕЕ —18 mA 
Output clamp current, lox (Мо < 0) ....................................... "EO —50 mA 
Continuous current through Мас ..... наза the Bacci дыз TRE 576 mA 
Continuous current through GND  ......... оо ense оға баласа өара дамы TU st 1152 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2) .................... nm 950 mw 
Storage temperature range .................................................... ... —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 


2. For the SN74ABT18245 (DL package), the power derating factor for ambient temperatures greater than 55°C is -11.3 mW/°C. 
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recommended operating conditions (see Note 3) 


NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 






SN54ABT18245 | SN74ABT18245 "S 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | | 

Тд = 25°С SN54ABT18245 | SN74ABT18245 
PARAMETER TEST CONDITIONS ` 
| x MIN ТҮРТ MAX| MIN MAX | 


Voo 245V. — lOH=-3mA_ Las — [ T = — 









2.5 

3 

" МСС = 4.5 V Юн = – 24 mA 2 
Voo=45V, lou-- S2 mA 

50 


+100 


loL = 64 mA 0.551 
Voc 85 V DR бетк | | 


-1.2 
2.5 
V 3 
o 2 
e - ар 
а и 
EN vi ню | — t _ 
МСС = 5.5 V, | 
Voc = 5.5 V, 
VIS 200 noni 
lozH8 МСС = 5.5 V, Мо = 2.7 М | 50 
Vcc = 0 to 2 V, ES 
Voc 22 V to 0, AE. 
OPD |Мо-27Уогову IET. oom 


+1 

10 

50 

-50 

+50 

Vcc = 5.5 V, I | 

ОӨЖ — |Vo-55V — _ ә БЕЗ 
3.5 5 
33 38 
2.9 4.5 
3 
10 


-1.2 
2.5 
3 
2 
0.55 
+1 
on$ |Voc-55V  Уо-05У 
+50 
50 
5 
2238 
4.5 
| 50 





| 101 |Усс-55У, Мо =2.5V -50 -10 -200| -50 -200 -50 -200 
CC -5-5У, АогВ | 
VI = Vcc or GND Outputs disabled 


сс a |38 
| 29 45) 45| 45 

Vcc = 5.5 V One input at 3.4 V 

# CC ; p ; 
оше проза VC or GND | 89 e| > 
usss 
Co ss 





Vo =2.5 V or 0.5 V A or B ports ЖЕКЕН ee 


T All typical values are at Vcc = 5 V. 

t On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ The parameters lozH and lozL include the input leakage current. _ 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vc c ог GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) 


SN54ABT18245 SN74ABT18245 
мч MAX | ndi 


GE оС ы TK /. 075 | 0 50. 
tw Pulse duration TCK high or low МЕ c MEI 
| A, B, DIR, or OE before TCKT С 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 14) 


FROM TO Усс -5 V. SN54ABT18245 | SN74ABT18245 
TA = 25°C UNIT 
(INPUT) (OUTPUT) 
: MIN TYP MAX| MIN MAX | MIN MAX | 
а АогВ ВогА 
tPHL 1.5 3.1 4.6 
Шай ВогА 
tPZL 3 6.3 7.2 
жа” ВогА 
36886 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) 


FROM TO .SN54ABT18245 | SN74ABT18245 
TA = 25°C 
PARAMETER (INPUT) — (OUTPUT) A 













PARAMETER 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі. = 50 pF 
(see Note A) 






LOAD CIRCUIT FOR OUTPUTS 
| ü | 
| | ЗУ 
Input 1.5 V 1.5 V 
| 0v 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input 15V 3y 
: (see Note В) | 0v 
tPLH qu «5. tPHL 
— —— Мон 
Output | 1.5V | 1.5 V 
| i | — VoL 
tPHL -“-» т=з | РІН 
| | VOH 
Output 1.5 V 1.5 V 
——— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Cy includes probe and jig capacitance. 


tPLH/PHL . 
tPLZ/tPzL 
tPHZ/tPZH 





ЗМ 
Timing Input 
| 0v 
3V 
Data Input 
ov 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Out я id 
өзінін du 1.5 V 
Control КИВ, : оу 
tPZL -» Т w | | 
Ошри | | 'PLZ ТЕ Ый 3.5 V 
Waveform 1 | 15V | 1 
 Stat7V | OL Val 
(see Note C) t | 
tPZH „> | Ри гр 
Output | | у 
Waveform 2 | И 15V Уон- -озу ОН 
51 а! Ореп 5 
(see Note С) | ету 
VOLTAGE WAVEFORMS ` 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2. 51 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 14. Load Circuit and Voltage Waveforms 
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е Members of the Texas Instruments е One Boundary-Scan Cell per I/O 
SCOPE ™ Family of Testability Products Architecture Improves Scan Efficiency 
е Members of the Texas Instruments e SCOPE ™ Instruction Set 
Widebus ™ Family — IEEE Standard 1149.1-1990 Required 
е Compatible With the IEEE Standard eee and P1149.1A CLAMP and 
1149.1-1990 (JTAG) Test Access Port 
and Em Architecture — Parallel Signature Analysis at Inputs 
е UBT™ (Universal Bus Transceiver) = 2 памет зепегароп 
Combines D-Type Latches and О-Туре - Sample Inputs/Toggle Outputs 
Flip-Flops for Operation in Transparent, = Binare Count From Oütputs 
Latched, or Clocked Mode E Dave Identification p 
гогехотанеипиреззоге f е Packaged in 64-Pin Plastic Thin Quad Flat 
е State-of-the-Art EPIC-IIB ™ BiCMOS Design Packages Using 0.5-mm Center-to-Center 


Significantly Reduces Power Dissipation 


. SN54ABT18502A ... HV PACKAGE 
(TOP VIEW) | 
m 
m m < а < < 
са 
SSL oe eee sees SP 
ШЕВ ШЕН ee ee ee ee ee 
987 65483 2 1 











27 28 29 30 


L. IL JL JL Jt IL JL Ji JL JL JL | 

r- o O O | m m m =< O ооу 

< < < Q © 

5555245ғ296 
саг | 
CQ . al 


NC — No internal connection 


Spacings and 68-Pin Ceramic Quad Flat 
Packages Using 25-mil Center-to-Center 
Spacings 
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5М74АВТ18502А... PM PACKAGE 


(TOP VIEW) 0 
са < 
m m ‘ m < |< 
< са 
БЕНЕН 
кийаш С UNI E и ши иш [LI [ 
62 61 





description 


The SN54ABT18502A and SN74ABT18502A scan test devices with 18-bit universal bus transceivers are 
members ofthe Texas Instruments SCOPE"" testability IC family. This family of devices supports IEEE Standard 

1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 


In the normal mode, these devices are 18-bit universal bus transceivers that combine D-type latches and D-type 
flip-flops to allow data flow in transparent, latched, or clocked modes. They can be used either as two 9-bit. 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOPE™ universal bus transceivers. 


Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A-bus data is latched while CLKAB is held at a static low or high logic level. 

Otherwise, if LEAB is low, A-bus data is stored on a low-to-high transition of CLKAB. When OEAB is low, the 
B outputs are active. When OEAB is high, the B outputs are in the high-impedance state. B-to-A data flow is 
similar to A-to-B data flow but uses the OEBA, LEBA, and CLKBA inputs. | 


In the test mode, the normal operation of the SCOPE™ universal bus transceivers is inhibited, and the test. 
Circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry 
performs boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 
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description (continued) 


Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (ТОО), test mode select (TMS), and test clock (ТСК). Additionally, the test circuitry can perform 


other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 


from data outputs. All testing and scan operations are synchronized to the TAP interface. 


Improved scan efficiency is accomplished through the adoption of a опе boundary-scan cell (BSC) per I/O pin 
architecture. This architecture is implemented in such a way as to capture test data of most interest. A 
PSA/COUNT instruction is also included to ease the testing of memories and other circuits where a binary count 


addressing scheme is useful. 


The SN54ABT18502A is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT18502A is characterized for operation from —40°C to 85°C. 


FUNCTION TABLET 


(normal mode, each register) 


xad 


INPUTS 


OEAB LEAB  CLKAB 









T A-to-B data flow is shown. B-to-A data flow is similar 





but uses OEBA, LEBA, and CLKBA. 


+ Output level before the indicated steady-state uu 


conditions were established. 
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functional block diagram 


Boundary-Scan Register 





iLEAB -—— T» 

_ 1CLKAB — №, 
10EAB ° Tl» 
iLEBA —3— T» 
1cLKBA — Ps 
10EBA — > 

г 
1A1 
| 
< 
L с 
2вдв-22--|> | 

. 2сікав 22 — ls u 
2бЕАВ — —|> | 
ЕВА — Г> | 
2cLKBA -——T» | 
2ОЕВА 20 > 

Г 

г > | 
2А1 

| | 

а 


Bypass Register 
| Е гаа | 
Register 
_ identification 
Register 
Усс | Щ---- ` 58 


24 Instruction 
Register 


56 | 
TMS > TAP 
TCK 26 > Controller 


Pin numbers shown are for the PM package. 
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Terminal Functions 


| PINNAME | DESCRIPTION | 


























1ОЕАВ | 
2ОЕАВ, 2ОЕВА Normal-function output enables. See function table for normal-mode logic 


` TCK Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to 
| the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 
Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
TDI data through the instruction register or selected data register. An internal pullup forces TDI to a high level if left 
unconnected. 
Test data output. One of four pins required by IEEE Standard 1149.1-1990. The test data output is the serial output for 
TDO e ; i : 
| shifting data through the instruction register or selected data register. 
TMS Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 
Supply voltage 
1A1-1A9, | ‚ | | 
2A1—2A9 Normal-function A-bus І/О ports. See function table for normal-mode logic. 
1B1-1B9, | | | | 
2B1-2B9 Normal-function B-bus I/O ports. See function table for normal-mode logic. 
1CLKAB, 1CLKBA, І | ; 
2CLKAB, 2CLKBA Normal-function clock inputs. See function table for normal-mode logic. . 
1LEAB, 1LEBA, Р | : 
2LEAB, 2LEBA Normal-function latch enables. See function table for normal-mode logic. 
, ТОЕВА, x ! Я i | 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage Tange; Моб з в зар тақы ала Шаа азан тек ыла ATUS —0.5 Vto 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Input voltage range, V (I/O ports) (see Note 1) ...................................... —0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, 10: SNB4ABT18502A ................................ . 96 тА 
SN74ABT18502A ................................. 128 mA 
Input clamp current, lc (Vj < 0) ............ T ky tas оеша Бақсы nA РИО РЕТИ —18 mA 
Output clamp:current loe (Va 0). заана e ordi e PRECII ERR I EP ERR RS —50 mA 
Continuous-current through се: eet be Cos Exod ано E Rod edidere a SN UU eed 576 mA 
Continuous current through ОМО-....................................... ер eae ... 1152 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2) ............................ 885 mW . 
Storage temperature range ............................... tutae ud e ane DS EISE. —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 

2. For the SN74ABT18502A (PM package), the power derating factor for ambient temperatures greater than 55°C is -10.5 mW/°C. 


recommended operating conditions . | 
Vcc Supply voltage | | - 245: 55 | 45. 55 
















45 5.5 

> 
C ров 
T 
loy aa |а Гая 
EMEN “jma 

10 ЕЛЕ 


5 5.5 

0 
-32 
Т 
ао о — 
40 85 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 


Ta = 25°C SN54ABT18502A | SN74ABT18502A 
PARAMETER TEST CONDITIONS 
| Мы ТИР МАХ| мно MAX ` 


y Lue 
vu [Veez5 V. Пон-сзта 
Voo=45¥, Понс L32 mA 
: ss 
| 
| Я 
0 






BUT 1 — — —— 

CLK, LE, OE, 

Vcc < 5.5 М, TCK 
Vi = Vcc or GND 


IK 

OH 

OL 
IH Voc = 5.5 У, VI=Vcc TDI, TMS е 
IL Бала s š 
CC 

i 

io 

О 


+1 






= 
> 





© 
= 


-150 -150 ША 


— 


| | го 
© го w | с 
H + ° l 
zt : сл сл - H- та 
C2 O O - сл N 
= 


0 


= 


ол 
с 
>|>| > |>|> < < |<] & 


Пи |Voc=55v. мамо 

тр УТА а ee ee 
ea Cees 

[nS [уос взу уоту  — | o| — — 9 


ол 
© 
T 






T 
> 






+1 
10 
50 
-50 z 
Voc = 0to 2 V, жш 
lOZPU |у0-27Уог05У ыы 99 
Voc =2 V to 0, _ 
lOZPD vO =2.7Vor0.5V id 220 
50 
3 
22 
15 
15 


OE 
OE 


T 
Е 


PRODUCT PREVIEW 


сл 
о 
t 


mA 
Outputs high 


Vee c BV 
= А or B ports 
М == Vcc or | Outputs 1 1.5 
GND disabled 
10 


Voc =55V, Vo=2.5V | -50 -110 -200| -50 -200 -50 -200 


N 
N 


- 
о 





m 
3 
> 


| 
Vcc =5.5V, One input at 3.4 V 
# СС p ; 
АСС | Other inputs at Voc or GND з 
inputs | 
NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 


T All typical values are at Vcc = 5 V. 

+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ The parameters lozH and lozL include the input leakage current. 

1 Not more than опе output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL. voltage level rather than Vc c or GND. 


оро 





UO 
“п 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 1) 


fclock Clock frequency CLKAB or CLKBA 0 10 
| CLKAB ог CLKBA high or low 
tw Pulse duration 


LEAB or LEBA high 


A before CLKABT or B before CLKBAT ee 

t Setup time CLK high - | 
d A before LEAB} or B before | ЕВА) окнан 

акн | — — — 





I A after CLKABT ог B after CLKBAT - 
o |th Hold time 


A after LEAB} or B after ЕВА} 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 1) 


fclock Clock frequency 
tw Pulse duration 


tsu Setup time 


th Hold time | | TDiafterTCKT = 
TMS after TCKT ` 


td .. Delay time Power up to TCKT 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 1) 


s FROM Сл: pi SN54ABT18502A | SN74ABT18502A 
АНАМЕТЕН (INPUT) бй A 
| TYP MAX 


— = 


$ 
tPHL 


— 
r TNI 









switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 1) 


FROM Vcc=5V, 
PARAMETER Aar 25°C 


INPUT sured 
( D TYP MAX 


ct 
: 
N 
r 





i 





SN54ABT18502A 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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PARAMETER MEASUREMENT INFORMATION 






o 7V 
| О Ореп 
From Output Р | 
Under Test | амо 1 
іріндірні. 
CL = 50 pF tPLZ/tPZL 
(see Note A) tpHz/tpZH 
LOAD CIRCUIT FOR OUTPUTS 
| 3V 
Timing Input 
OV 
does tw —— 
| | | 
| | 3V | 
де 3V 
ks л | M Data Input 1.5 V 1.5 V 
OV OV 
VOLTAGE WAVEFORMS ии VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
| 3V 3V 
wont m Хе oum T 
| | | 0 ү ontro | | оу 
| | | | tPzL— 14 |. E | 
{рн 7€ —5 eh: tPHL арх + е 
| | | — —— Мон - пара | | | — 35V 
| 15V. | avetorm 1.5 V 
Output | 1.5У | ста ту | | VoL + 0.3 V T 
e | | \— VoL (see Note C) | dep < OL 
ірні. ——» * 343 | ‘PLH tPZH 4 | 


Output 


| | VOH Waveform 2 | Уон – 0.3 \ V Уон 
Ошрш 1.5V 15V - 61 at Open 1.5 V Ss 


——— VOL (see Note C) 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES . ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. С includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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е Members of the Texas Instruments | е One Boundary-Scan Cell per I/O 
SCOPE ™ Family of Testability Products Architecture Improves Scan Efficiency 
е Members of the Texas Instruments | е SCOPE ™ instruction Set 
Widebus ™ Family .  -— IEEE Standard 1149.1-1990 Required | 
е Compatible With the IEEE Standard Instructions and P1149.1A CLAMP and 
1149.1-1990 (JTAG) Test Access Port HIGHZ ` 
and Boundary-Scan Architecture — Parallel Signature Analysis at Inputs 


- Pseudo-Random Pattern Generation 


ө UBT™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 


From Outputs 
- Sample Inputs/Toggle Outputs 
- Binary Count From Outputs 
— Device Identification 


е Bus-Hold Data Inputs Eliminate the Need - Even-Parity Opcodes 


for External Pullup Resistors 


е Packaged in 64-Pin Plastic Thin Quad Flat 


е State-of-the-Art EPIC-IIB ™ BiCMOS Design Packages Using 0.5-mm Center-to-Center 
Significantly Reduces Power Dissipation Spacings and 68-Pin Ceramic Quad Flat 
Packages Using 25-mil Center-to-Center 


Spacings 


SN54ABT18504A . .. HV PACKAGE 
(TOP VIEW) 





NC — No internal connection 


SCOPE, Widebus, UBT, and EPIC-IIB are trademarks of Texas Instruments Incorporated. 
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(TOP VIEW) 
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description 


The SN54ABT18504A and SN74ABT18504A scan test devices with 20-bit universal bus transceivers are 
members of the Texas Instruments SCOPE™ testability ІС family. This family of devices supports IEEE 
Standard 1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to 
the test circuitry is accomplished via the 4-wire test access port (TAP) interface. 


In the normal mode, these devices are 20-bit universal bus transceivers that combine D-type latches and D-type 
flip-flops to allow data flow in transparent, latched, or clocked modes. The test circuitry can be activated by the 
TAP to take snapshot samples of the data appearing at the device pins or to perform a self test on the boundary 
test cells. Activating the TAP in the normal mode does not affect the functional operation of the SCOPE™ 
universal bus transceivers. 


Data flow in each direction is controlled by output-enable (OEAB and ОЕВА), latch-enable (ГЕАВ and | ЕВА), 
clock-enable (CLKENAB and CLKENBA), and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the 
device operates in the transparent mode when LEAB is high. When LEAB is low, the A-bus data is latched while. 

. CLKENAB is high and/or CLKAB is held at a static low or high logic level. Otherwise, if LEAB is low and 
CLKENAB is low, A-bus data is stored оп a low-to-high transition of CLKAB. When ОЕАВ is low, the B outputs 
are active. When OEAB is high, the B outputs are in the high-impedance state. B-to-A data flow is similar to 
A-to-B data flow but uses the OEBA, LEBA, CLKENBA, and CLKBA inputs. 


In the test mode, the normal operation of the SCOPE™ universal bus transceivers is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry 
performs boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 
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description (continued) 


Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 


Improved scan efficiency is accomplished through the adoption of a one boundary-scan cell (BSC) per I/O pin 
architecture. This architecture is implemented in such a way as to capture test data of most interest. A 
PSA/COUNT instruction is also included to ease the testing of memories and other circuits where a binary count 
addressing scheme is useful. 


The SN54ABT18504<A is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT18504A is characterized for operation from —40°C to 85°C. 


FUNCTION TABLET 
(normal mode, each register) 


| INPUTS OUTPUT 
OEAB LEAB CLKENAB CLKAB А B 





T A-to-B data flow is shown. B-to-A data flow is similar but uses OEBA, 
LEBA, CLKENBA, and CLKBA. 

+ Output level before the indicated steady-state input conditions were 
established. . 
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functional block diagram 


Boundary-Scan Register 





22 





CLKENAB 
LEAB = 


CLKAB = 


— _ 28 
OEAB 


CLKENBA - 94 
59 
LEBA 


55 
CLKBA 


____ 60 
OEBA —° 


Al 





| Bypass Register i 
iB Boundary-Control 
Register | 
| Identification 
Register | 


Усс | i 
24 Instruction 
m + D 


Усс 
56 
TMS 
| | ТАР 


> 
Controller 
тск —— D 


Pin numbers shown are for the PM package. 
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Terminal Functions 


Оюн | — — — ———— — — — —BE&mPnoN — — —  — — — —  —] 


CLKENAB, 
СІКЕМВА Normal-function clock enables. See function table for normal-mode logic. 


Пею oa 7 
LEAB, LEBA Normal-function latch enables. See function table for normal-mode logic. 


— Normal-function output enables. See function table for normal-mode logic. 






















Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to the 
test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 





Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An internal pullup forces TDI to a high level if left unconnected. 





Test data output. One of four pins required by IEEE Standard 1149.1-1990. The test data outputisthe serial output for shifting 
data through the instruction register or selected data register. 


Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 


Supply voltage 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range; VGC s ere CR P aae UR ea Re e Re же X Ew S жа Sed —0.5V to7 V 
. Input voltage range, Vj (except I/O ports) (see Note 1) ................ P etus —0.5Vto7V 
Input voltage range, Vj (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ...... 2...... —0.5 V to 5.5 V 
Current into any output in the low state, lo: SNS4ABT18504A ................. жона аре Suwa Г 96 mA 
| SN74ABT18504A ............... REM 128 mA 

Input clamp current, I (Vj <0)... cece cece cen Inn TEE —18 mA 
Output clamp current, Іоқ (Мо < 0) ............... ЖОЛУУ ЛЛК УТУУ СҮ ГТ Г ГГ СТ —50 mA 
Continuous current Moug- V GG? өзі арылы лад e au acr scat ac eg ah алда 576 mA 
Continuous current through ОМО-....................................................... 1152 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2) :.............. капела 885 mW 
Storage temperature range .................................. TUIS xxu ante Rods —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and . 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. f 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 

2. For the SN74ABT18504A (PM package), the power derating factor for ambient temperatures greater than 55°C is -10.5 mW/°C. 


recommended operating conditions | 


5М54АВТ18504А | 5М74АВТ18504А UNIT 
мн мах 
V 






High-level input voltage 


x 


IN 
V Supply voltage 45 5.5 45 55 | V. 
— | 
0 





тА 


А 
i 





CC 
IH | 
| 
" 
L 
A 


At/Av Input transition rise or fall rate 
Operating free-air temperature . | -55 125 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) (see Note 3) 
SN54ABT18504A | SN74ABT18504A 
TEST CONDITIONS UNIT 


| VK |Уос-45У, |--18тА 





TA = 25°C 
MIN TYPl MAX 














| let [Мсс=0 МіогУо<45У +100 
ІСЕХ Мсс-5.5У, Уо-5.5У Outputs high 
Voc =55V, Уо-25У ` -50 -110 -200| -50 -200 -50 -200 | тА 


Outputs high 2 
. | Outputs ` 1 
disabled 


| inputs 
| Со |Мо-25Уог05У А or B ports 10 
| Со |Мо=2.5 Мого.5У TDO 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 

Т All typical values are at Vcc 25V. 

+ Оп products compliant to MIL-STD-883, Class B, this рагате!ег does not apply. 

§ The parameters lOZH and loz include the input leakage current. 

1 Not more than one output should Бе tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


+450 +100 ША 
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сл тл 
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сл 
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[ 
| © 
со © 
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oio 
+ + | о | 
= 2 л Ол сл = + Сл = 
со о о |о = e N 
І 
сл 
° 
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m 
+ 
То 
+ 
№ 
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m 
3 
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= 
о 
о 





3 
> 






оро 


VOH 
Voo=45V, Іоң-224тА е р 
Voo=45V. 1он=—32тА 

VOL Voc =4.5 V 

loL = 64 mA | 0.55t | 0.55 
CLK,CLKEN, 
Voc =5.5 V, LE, OE, TCK Ы RET 
VI = Усс or GND 
- 4. or B ports 
(mi |Мос-45У үу OS ранена : 
ozs |усс-55У Vo-osv — — 
| Vcc = 0to 2 V, = ; 

lOZPU Ve 2.7 Vor 0.5 V bd d 39 
Усс-2 V to 0, = | | 

lOZPD е 27Vor05V ` OE < 0.8 V +50 Н 

сс 

ра" Voc = 5.5 V, One input at 3.4 V, | 

CC Other inputs at Voc or GND 
с 
Cio 
Co 


= - 
о 
о 
— -l 
о G 


79 
т 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 1) 













NIT 
folock_ Clock frequency | CLKAB or CLKBA 0 100 0 100 







A before CLKABT or B before CLKBAT б a “| 
akn | o J 35 - 
A before | ЕАВ! ог B before LEBA} pe 





tsu Setup time 





к 
oer 
nom 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 1) 







Hold time 


tsu Setup ime 
| 


Давос“ Соокпеоетоу 


E 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 


A, B, CLK, LE, or OE after TCKT | 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 1) 


Tae ORC  SNS4ABTI8S04A 
о T a ee ee ee адын 
Ta = 25°С 
PARAMETER (INPUT) (OUTPUT) A 


пици па ае 
[ ma [юва — — | o o — 


а масы 
NEN NND: Aor В BorA 


ењ 
tPHL 


ee C 
tPHL aa 



















t 
tPZL 
аа 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 1) 


zs s 
Право ве 
en ЕТЕТІН 
— T | 
ЕО Se Sa 
== ЕСОН 
[зв 
ү та 






ЕВОМ — p SN54ABT18504A | SN74ABT18504A 
PARAMETER (INPUT) бй; А e UNIT 

ai 

атан TCKl AorB 

(PHL ass 
B 
| шыс “ы 
KRAMER, 
| ЕКОЕ 
| ерш ман ы! 
з Ree s: 
СЕЕ 
— з с 
ИЕК 
МӘНЕРМЕН 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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NOTES: А. | 
| . All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr< 2.5 ns. 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 





LOAD CIRCUIT FOR OUTPUTS 
злини GIS: 
| U | 
| | 3V 
input — 15v 15V 
| ' оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input 3V 
(see Note B) 1.5 V 1.5 V 57 


Output 
| 
tPHL — ыр tPLH 

| | VOH 

Output 1.5V 1.5 V | 

——— VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


С. includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 


Control 


Output 
Waveform 1 
S1at7V 


(see Note C) 


Output 
Waveform 2 
S1 at Open 
(see Note C) 


tPLH/tPHL 


tPLZ/tPzL 
ірн2АР2Н 








-------, 3V 
1.5 V 
|“.------------ оу 
| | | 
| tsu | th | 
| | 3v 
1.5 V 15V. | 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
1.5V 
| | 0v 
tPZL—»  M— | 
| | tpLz — 4 
| 3.5 V 
БАЛАНЫ Ee 
OL +. 
| | По VOL 
| | | tPHZ PI (6 
tPzH > € EN 
Е ———— ү 
| Vou-03v ОН 
-0V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


B 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. ` 
D 


. The outputs are measured one at a time with one transition per measurement. ; 


Figure 1. Load Circuit and Voltage Waveforms 
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е Members of the Texas Instruments | . * One Boundary-Scan Cell per I/O 
SCOPE ™ Family of Testability Products Architecture Improves Scan Efficiency 
e Members of the Texas Instruments e SCOPE ™ Instruction Set 
Widebus ™ Family — IEEE Standard 1149.1-1990 Required 
е Compatible With the IEEE Standard Instructions and Р1149.1А CLAMP and 
1149.1-1990 (JTAG) Test Access Port HIGHZ 
and Boundary-Scan Architecture | — Parallel Signature Analysis at Inputs 


- Pseudo-Random Pattern Generation 
From Outputs 

- Sample Inputs/Toggle Outputs 

— Binary Count From Outputs 


е Include D-Type Flip-Flops and Control 
Circuitry to Provide Multiplexed 
Transmission of Stored and Real-Time Data 


е Bus-Hold Data Inputs Eliminate the Need — Device Identification - 
for External Pullup Resistors — Even-Parity Opcodes 

€ State-of-the-Art EPIC-IIB ™ BiCMOS Design е Packaged in 64-Pin Plastic Thin Quad Flat 
Significantly Reduces Power Dissipation » Packages Using 0.5-mm Center-to-Center 


Spacings and 68-Pin Ceramic Quad Flat 
' Packages Using 25-mil Center-to-Center 
Spacings 


SN54ABT18646A . .. HV PACKAGE 
(TOP VIEW) 


27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 





ЕТСЕМ ЛЕ.) 7] Peel orca кезін БЕ 
 @ O O |iuU m m =< QO O * < < Q г ° со 
5220959 QZ2O00dmmz:ztltm 
NN сч - > An A 

SARS “> P 5 9 ó 8 
O Qo. 
С Q 


NC - No internal connection 


SCOPE, Widebus, and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or Copyright € 1993, Texas Instruments Incorporated 


design phase of development. Characteristic data and other j 
peen are design goals. Texas Instruments reserves the right to : 
change or discontinue these products without notice. I EXAS 
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 SN74ABT18646A...PM PACKAGE | 


(TOP VIEW) 
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s pe s sss 
ГГ иш кен 
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description 


The SN54ABT18646A and SN74ABT18646A scan test devices with 18-bit bus transceivers and registers are 
members ofthe Texas Instruments SCOPE ™ testability IC family. This family of devices supports IEEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 


In the normal mode, these devices are 18-bit bus transceivers and registers that allow for multiplexed 
transmission of data directly from the input bus or from the internal registers. They сап be used either as two ` 
9-bit transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating 
the TAP in the normal mode does not affect the functional operation of the SCOPE" bus transceivers and 
registers. : 


Transceiver function is controlled by output-enable (OE) and direction (DIR) inputs. When OE is low, the 
transceiver is active and operates in the A-to-B direction when DIR is high or in the B-to-A direction when DIR 
is low. When OE is high, both the A and B outputs are in the high-impedance state, effectively isolating both 
buses. 


Data flow is controlled by clock (CLKAB and CLKBA) and select (SAB and SBA) inputs. Data on the A bus is 
clocked into the associated registers on the low-to-high transition of CLKAB. When SAB is low, real-time A data 
is selected for presentation to the B bus (transparent mode). When SAB is high, stored A data is selected for 
presentation to the B bus (registered mode). The function of the CLKBA and SBA inputs mirrors that of CLKAB 
and SAB, respectively. Figure 1 illustrates the four fundamental bus-management functions that can be 
performed with the ‘ABT 18646A. 





»» TEXAS 
INSTRUMENTS 


9-168 | | 2 POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 


SN54ABT18646A, SN74ABT18646A 
SCAN TEST DEVICES WITH 
; 18-BIT TRANSCEIVERS AND REGISTERS 


SCBS166 — AUGUST 1993 





description (continued) 


In the test mode, the normal operation of the SCOPE™ bus transceivers and registers is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 


Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 


Improved scan efficiency is accomplished through the adoption of a one boundary-scan cell (BSC) per I/O pin 
architecture. This architecture is implemented in such a way as to capture test data of most interest. A 
PSA/COUNT instruction is also included to ease the testing of memories and other circuits where a binary count 
addressing scheme is useful. ` 


The SN54ABT 186464 is characterized for operation over the full military temperature range of —55°C to 125°C. 
Тһе SN74ABT18646A is characterized for operation from —40?C to 85°C. 


FUNCTION TABLE 
(normal mode, each 9-bit section) 


INPUTS DATA I/O | | 
OPERATION OR FUNCTION 


DIR CLKAB CLKBA SAB SBA | A1 THRU А9 B1 THRU B9 


Input Unspecifiedt Store A, B unspecifiedt 
Unspecifiedt Input 2 Store B, A unspecifiedt 


ој 
т 


eee 

г гіх х|х x 
> 

xir xir | x 
гіх хіх хіх x 
x IT гіх хіх x 


Input Input Store A and B data 
Input disabled Input disabled 
Output Input Real-time В data to Abus < | 
| Output Input disabled 
` Input Output Real-time A data to B bus 
L H L X H X Input disabled Output 
T The data output functions can be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; i.e., 
data at the bus pins will be stored on every low-to-high transition of the clock inputs. 


r 
т 


г г 
хіх xir —|> 
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OE 
L 





OE 


X 
X . 
H 


9-170 


DIR CLKAB CLKBA SAB SBA OE DIR СІКАВ CLKBA SAB 
L X X X L L Н X X L 
REAL-TIME TRANSFER REAL-TIME TRANSFER 


BUS B TO BUSA | | BUS A TO BUS B 


ОВ CLKAB CLKBA SAB SBA OE DIR СІКАВ CLKBA SAB 
X X X L L X L X 
X X T X X L H L X H 
X T T X X | 

STORAGE FROM : | TRANSFER STORED DATA 


A,B,ORAANDB . | 4 TO A AND/OR B 


Figure 1. Bus-Management Functions 
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Boundary-Scan Register 







_. 62 
10E 
53 
1DIR 
1CLKBA 
1SBA 34 
1CLKAB 


1SAB 


— 21 
20E 


30 
2DIR 


2CLKBA 
2SBA 
2CLKAB 
2SAB 





| I — At 
Register 
Е Identification 
Register 
Усс d 
24 Instruction 

56 
TMS » TAP 

26 Controller 
TCK 2 | 


Pin numbers shown are for the PM package. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Мас ........................ p FER Soe ОТ -0.5 Vto 7 V 
Input voltage range, V| (except I/O ports) (see Note 1) ............................... ... —0.5 Vto 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... —0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT18646A ............................. .... 96 ПА 

| SN74ABT18646A ..... erc 128 mA 
Input clamp current, lk (№ < 0) ............................ елка а до БОРЫ СЛ Г —18 mA 

‚ Output clamp current, lox (Мо < 0) ................ Qu aqa yana atin к ha sink Rae ead eek oe -50 mA 
Maximum package power dissipation at TA = 55°C (in still air) (see Note 2) ...... aerate азама 885 mW 
Storage temperature range ........................................................ —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. For the SN74ABT18646A (PM package), the power derating factor for ambient temperatures greater than 55°C is -10.5 mW/°C. 


recommended operating conditions 













SN54ABT18646A | SN74ABT18646A 
“мм мах | MN MAX | T 
[ 45 55 | V 


ов | V 


ЖЕ 
F. = ЖЫ 
pud 
[mA | 
[mA | 
о | nV 


ViH High-level input voltage | | P 
VIL Low-level input voltage | | 
Vi Input voltage : = 









4.5 5.5 
20 
IOL Low-level output current 
At/Av Input transition rise or fall rate 10 
TA Operating free-air temperature | 2-40 85 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 


TA = 25°C SN54ABT18646A | 5М74АВТ18646А 
PARAMETER TEST CONDITIONS 
MIN ТҮРІ МАХ 


m 4.5V, loH 2 - 3mA 


Ee c 
Усс-8У он зт — | 3. j] 
Voc = 4.5 V, o 2 | 
Усс=45\, loH--32mA ES 
— 985, 055 


=e loL = 64 mA 0.551 






UNIT 


| 

- 
№ 
x< 






© 
сл 
о 


r2 
m oie 
| 
p — 
№ 


o 
л 


5 


+ 
— 
+ 
pes 


T 
> 





CLK, DIR, 
OE, S, TCK 


A or B ports +100 +100 


o 
= 
o 


Vcc = 5.5 V, М = Усс 
МСС = 5.5 V, mee GND 


меовм — | 
I(hold) Voc =4.5 V u d 2v A or B ports 


-100 
lozH8 Voc = 5.5 V, ius — 2.7 V 50 u 
lOZLŠ Усс =5.5V, Vo = 0.5 V -50 -50 u 


T 


-150 uA 


T 


gjg 
++ 
= |= 
9|o 


ді 


| Voc = 0to 2 V, 
OZPU vo=2.J7Vor0.5V 
ес. 0 to 2 V, u 
Vcc-0.  Могуо<аву 


ІСЕХ Voc =5.5V, Уо-55У | Outputs high — 7 
| lo! |Усс-55М,, Vo=25V | | | | -110 -200 -200 


Outputs high 
AGB ports Outputs low 

вы 

disabled 


Alcc* Voc = 5.5 У, One input at 3.4 V, 
Other inputs at Vcc ог GND 


= 


+450 - +100 ША 


сл 
о 
© 
о 


= 


50 -200 тА 


г 
N 
N 
№ 





З 





x 


= 


- 
о 


ке) 


inputs 
—— ен 2.5 V ог 0.5 V — pors 


NOTE з Product preview шило are design —— only and are subject to change without notice. 

T All typical values are at Vcc = 5 V. 

+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ The parameters lozH and IozL include the input leakage current. 

1l Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


79 
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н " us — 
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timing ` requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 2) 






fclock_ Clock frequency | CLKAB or CLKBA | o 100 | о 100 | 
[ty Pulse duraion — [CLKAB or GLKBA Tigh orlov 


A before CLKABT or B betore CLKBAT | — 
th Hold time A after CLKABT or B after CLKBAT ee nl 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 2) 









Hae cowry Пк [о 5%[ s | 
fw Pusedumbn ——— [TKBshorw — — — — | —— J e [з 
[A.B CLK,DIR, OE rS beroe TeK | — — | 45 j 
| PTs before ToT L р + — — 
лв око ОЕ аат | — — —]| 35 — - 
| оо 
ш беше  [Роезшютї — — — [| sm [5 
% Rsetme  [Уссрмеш — C L + 778 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 2) 


FROM TO SN54ABT18646A | SN74ABT18646A 
T 25°C 
PARAMETER (INPUT) (OUTPUT) а. M 
CLKAB or CLKBA 

— m — 

tPHL 

t 

tPHL 

t 

tPHL 

Ран ВогА 
tPZL 

IPZH - BorA 
tPZL 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 2) 


FROM SN54ABT18646A 
Ta = 25°C 
PARAMETER (INPUT) - лее "TEE 


TYP | MAX 
ee qM. ue n ss 
PLH ТСК! А ог B 
tPHL 


РІН TCK} 
. tPHL 

PZH тск} AorB 
PZH тск. 
tPZL 

РН2 ТСК! Aor B 
tPLZ 

PHZ тск} 


МОТЕ 3: Ргодис! preview specifications are design goals on and are subject to change without notice. 
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PARAMETER MEASUREMENT INFORMATION 





m 7V 
| O 
From Output open 
Under Test GND. 

| : tPLH/tPHL 

CL = 50 pF 5000 | tPLZ/tPZL 

(see Note A) | ЇРН2ЇР2Н 

LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
4— — tw — 5 
| | 
| | 3V 
input — 15V 1.5 V Data input P: 1.5 V 15V , 
OV : 0У 
VOLTAGE WAVEFORMS | | VOLTAGE WAVEFORMS 
PULSE DURATION | SETUP AND HOLD TIMES 
| V 3V 
(see Note B) | | оу | Control | | оу 
| Ра -» 14 | 
{рін CT€ M ee "PHL | Гар — “- 


| 
| | | езіле Өң т Ди | | , | | 3.5 V 
15V aveform 1.5 
Output | 7;15V| g S1 at 7 V | VOL * 0 V V 
OL | 9E 


| 
| (see Note С) | 
| je | | j|tPHz © 
арн -“-» | 'PLH їр2н 4 | 


| Output 


| | Уон Vs. чон 7031 Уон 
Waveform 2 Уон - 0.3 V 
——— VoL (see Note C) =e OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS : . LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. С) includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, | < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. | 


Figure 2. Load Circuit and Voltage Waveforms 
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е Members of the Texas Instruments е One Boundary-Scan Cell per I/O 
SCOPE ™ Family of Testability Products Architecture Improves Scan Efficiency 
е Members of the Texas Instruments e SCOPE ™ Instruction Set 
Widebus ™ Family - IEEE Standard 1149.1-1990 Required 
е Compatible With the IEEE Standard Instructions and P1149.1A CLAMP and 
1149.1-1990 (JTAG) Test Access Port HIGHZ | 
and Boundary-Scan Architecture - Parallel Signature Analysis at Inputs 


е Include D-Type Flip-Flops and Control 
Circuitry to Provide Multiplexed 
Transmission of Stored and Real-Time Data 


- Pseudo-Random Pattern Generation 
From Outputs 
- Sample Inputs/Toggle Outputs 


- Binary Count From Outputs 


е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


— Device Identification 
— Even-Parity Opcodes 


е State-of-the-Art ЕРІС-ПВ ™ BiCMOS Design е Packaged in 64-Pin Plastic Thin Quad Flat 
Significantly Reduces Power Dissipation _ Packages Using 0.5-mm Center-to-Center 
Spacings and 68-Pin Ceramic Quad Flat . 
Packages Using 25-mil Center-to-Center 


Spacings 


SN54ABT18652A . .. HV PACKAGE 
(TOP VIEW) 





` NC — No internal connection 


SCOPE, Widebus, and ЕРЮ-ПВ are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
phase of development. Characteristic data and other 
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SN74ABT1 8652A . . . PM PACKAGE 


(TOP VIEW) 
EE. 5 = m 
По Š x < < А 
 Зтогдсй ЗЕзйозай в 
САЦ LLL тшшш иш 





description. 


The SN54ABT18652A and SN74ABT18652A scan test devices with 18-bit bus transceivers and registers are 
members of the Texas Instruments SCOPE ™ testability IC family. This family of devices supports IEEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
Circuitry is accomplished via the 4-wire test access port (TAP) interface. 


In the normal mode, these devices are 18-bit bus transceivers and registers that allow for multiplexed 
transmission of data directly from the input bus or from the internal registers. They can be used either as two 
9-bit transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating 
the TAP in the normal mode does not affect the functional operation of the SCOPE™ bus transceivers and 
registers. 


Data flow in each direction is controlled by clock (CLKAB and CLKBA), select (SAB and SBA), and output-enable 
(OEAB апа OEBA) inputs. For A-to-B data flow, data on the A bus is clocked into the associated registers on 
the low-to-high transition of CLKAB. When SAB is low, real-time A data is selected for presentation to the B bus 
(transparent mode). When SAB is high, stored A data is selected for presentation to the B bus (registered mode). 
When OEAB is high, the В outputs are active. When OEAB is low, the В outputs are in the high-impedance state. 
Control for B-to-A data flow is similar to that for A-to-B data flow but uses CLKBA, SBA, and OEBA inputs. Since 
the OEBA input is active-low, the A outputs are active when OEBA is low and are in the high-impedance state 
when OEBA is high. Figure 1 illustrates the four fundamental bus-management functions that can be bal 
with the "АВТ18652А. | 
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description (continued) 


In the test mode, the normal operation of the SCOPE™ bus transceivers and registers is inhibited, and the test 


circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
. perform boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 


Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 


Improved scan efficiency is accomplished through the adoption of a one boundary-scan cell (BSC) per I/O pin 
architecture. This architecture is implemented in such a way as to capture test data of most interest. A 


PSA/COUNT instruction is also included to ease the testing of memories and other circuits where a binary count 


addressing scheme is useful. 


The SN54ABT18652A is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74ABT18652A is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE 
(normal mode, each 9-bit section) 


| INPUTS DATA VO ` 
---- OPERATION OR FUNCTION 
ОЕАВ ОЕВА CLKAB CLKBA SAB SBA A1 THRU A9 B1 THRU B9 | | 
Input disabled Input disabled - A |solation 
Input Input Store A and B data 
Input Unspecifiedt Store A, hold B 
Input Output ` | Store A in both registers 


г 
ae 
Гг” 
г" 


Unspecifiedt Input Hold A, store B 
Output Input Store B in both registers 
Output Input Real-time B data to A bus 
Output | Input Stored B data to A bus 

Input Output Real-time A data to B bus 
Input Output Stored A data to B bus 


Stored A data to B bus and 
stored B data to A bus 


T The data output functions can be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

+ Select control = L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered in order to load both registers. 


тт ет r хт Tx 
T X X X —Ə  —Ə ә Уә 
x x г x ә > ә г >> 


L 
хо 
H 
L 
L 
L 
L 
H 
H 
H 


r 
m 
r- 


Output | Output 
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OEAB OEBA CLKAB CLKBA SAB  SBA OEAB OEBA CLKAB CLKBA SAB 


L L X X X L H H X X L 
REAL-TIME TRANSFER | | REAL-TIME TRANSFER 
BUS B TO BUSA P ox . BUSATOBUSB 


SBA 
X 





OEAB OEBA CLKAB CLKBA SAB  SBA OEAB OEBA CLKAB CLKBA SAB 


B 
X H T X X X H L L L H 
L X X T X X 
L H 1 T X X 
STORAGE FROM s, TRANSFER STORED DATA 


A, B, OR A AND В | TO A AND/OR В 


Figure 1. Bus-Management Functions 
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functional block diagram 


10EAB 
10EBA 
1CLKBA 
1SBA 
1CLKAB 
1SAB 





20EBA 
2CLKBA 
2SBA 
2CLKAB 











pe 
| = | 
| Е Register 
identification 
Register 
24 Instruction 
56 
26 Controller 
TCK > | 


Pin numbers shown are for the PM package. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ............ Pd cte MEC NECI РЕ ОРАО -0.5 Vto 7 V 
Input voltage range, V| (except I/O ports) (see Note 1) ................. sn paras uuu E Ee —0.5Vto7V 
Input voltage range, V| (I/O ports) (See Note 1) ...................................... —0.5 Vto 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT18652A ................................. 96 mA 
©М74АВТ18652А: ааа а акъ 128 тА 
Input clamp current, ук (Vj < 0) ................. аата абы EN —18 mA 
Output clamp current, lok (Vo € 0) «cscs tede He e ERR RR Em Gaon ees -50 mA. 
Maximum package power dissipation at TA = 55°C (іп still air) (see Note 2) .................... 885 mW 
Storage temperature range 22,2 rss XI wks o ее та кҰЗА ҚҰЛАШ vow Ы Ke —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. For the SN74ABT18652A (PM package), the power derating factor for ambient temperatures greater than 55°C is -10.5 mW/°C. 


recommended operating conditions 






Уш _Lowievelinputvotage ов | 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) (see Note 3) 
SN54ABT18652A | SN74ABT18652A Га 
UNIT . 
V 









TA = 25°C 
PARAMETER TEST CONDITIONS 
MIN ТҮРІ МАХ 


Vcc = 4.5 У, Іон »-3mA 2 


ҮСС=5У, IoH=-3mA | 


л 
| 
-— 
N 


| 
2 л 
© 
| о 
| [ | ос 
H+ + L 
к 3 сл сл = H- 2 
| о © © = № 


З 
2 







m 

ojo 
о 
a 












V 
Voc = 4.5 V, Іон--24тА UN ы с 
/0-457 lou Sim 
Voc =4.5V OL V 
IOL = 64 mA 0.551 5 
Voc = 5.5 V, | I! A A 
VI = Vcc or GND š 
С [Weo= 88, vsVog — [Tot TMS о | 
02% |/05558% У0-277 | 5 
107158  |Vcc-55V, Уо-0.5У 
Voc = 0 to 2 V, | -lse 
. 102РЫ0 [vO =27Vor0.5V Целе 
Vcc = 0 to 2 V, AE 
lOZPD  |vol27Voro5V аи К 





+450 +100 ША 


= 


| det  [Vecc=0,- MorVos45V +100 
ІСЕХ Усс-5.5М, Уо-5.5У Outputs high 
| lol |Усс-55УМ, Vo=2.5V -50 -110 -200 


Vcc = 5.5 V, Outputs high 
| lo =0, 
a 0, КЪВ Байы `: Outputs low ! 
I = Vcc or Outputs i 
OND disabled 
V = 5. j . 
мес? CC = 5.5 V, One input at 3.4 V, 
Other inputs at Voc or GND | 
|G |м-гауаову 3 
i inputs 


Vo = 2.5 Vor0.5 V A or B ports 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 

T All typical values are at Vcc = 5 V. | 

tOn products compliant to MIL-STD-883, Class B, this parameter does not apply. 

$ The parameters lozH and IozL include the input leakage current. | 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc ог GND. 


-50 -200 -50 -200 mA 


"I : 5 
: л о 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 2) 


SN54ABT18652A | SN74ABT18652A 
“мы мах | MN MAX | Т 


altel 
э» ЕКСЕ 
ШЕК БЕНЕН ЕНІН 








шок Ооакнвашео [КАВ ОКА оао 
[ty Pulse duration [okas or LKBARigh orlow — | — 
Çu Setuptme [A betore GLKABY or B before GLKBAT | — — 
n Holdtime | Aatter CLKABT orf atterCLABAT | — — | 









timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 2) 


А, В, СІК, ОЕАВ, ОЕВА, or S before TCK? | sd 









UNIT 


MHz 
us 


50 









TDI before TCKT гаси 








бо Setup time 





| 

msaare И 

Pwer р. 
MEE 


Hold time 






0 
4.5 
7.5 
0.5 
0.5 
td Delay time 50 

tr 


Mhz | 
ú 
[ons | 
NUN 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. | 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 2) 


TO Vec = X SN54ABT18652A | SN74ABT18652A 
PARAMETER TA = 25°С UNIT 
(OUTPUT) 


п |окавоокв | |70 150 
NENNEN | z CIN 
a AorB BorA 


271725 в 
tPHL 


| 
tPZH = : 
tPZL — 

аа. 
ЕНА OEAB or ОЕВА 

| | 2 85) 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 2) 


FROM TO Мани 
Ta = 25°C 
PARAMETER (INPUT) (OUTPUT) A 
| x MIN TYP MAX 
max | Tk | O O 


tPLH 


TCK} AorB 
| 
| 
00 





















3. 


5 7.4 
7.5 

2 8 ` 

5 8.6 

3 9.3 

5 5 

2 8.5 



















РН2 TCK, | AorB 
"E ds 


. NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сү =50 pF 






(see Note A) 
LOAD CIRCUIT FOR OUTPUTS 
| i 
| 
| | 3V 
Input 1.5V 1.5У 
оу 
VOLTAGE WAVEFORMS ` 
PULSE DURATION 
(see Note B) | | : оу 


Output 


VOH. 
1.5 V 


--- VoL 


Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. Сі includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
Slat7 V 
(see Note C) 


Output 
Waveform 2 
S1 at Open 


(see Note С). 





tPLH/tPHL 
ірі 2Ар21 
tPHZ/tPZH 


3V 
оу 
3V 
1.5V 1.5V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
| зу 
1.5V 
- | | 0v 
tPzL —»X — M— | | 
| | tpLz — < 
| 3.5 V 
| 15V | | 4 Е 
VOL: + U. f 
| ---- VOL 
| |tPHZ і 4 
tPZH 0) е | 
| ucc oa VOH 
Гара X Von- 0.3 V 
| -0У 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tf < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
'D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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LVT JTAG/IEEE 1149.1 


Features 


Compatibility with IEEE Standard 
1149.1-1990 (JTAG) test access port 
(TAP) and boundary-scan architecture 


. EPIC-IIB'" BiCMOS process with special 


low-voltage enhancements 


EIAJ TSSOP, JEDEC SSOP, and EIAJ 
TQFP fine-pitch surface-mount packaging 


Bus-hold circuitry 
18- and 20-bit UBT™ architectures 


Additional SCOPE™ instructions available 
such as: | 
— Parallel Signature Analysis (PSA) - 
— Pseudo-Random Pattern Generation 
(PRPG) | | 


Test-mode or normal-mode operation 
Expanded Vcc range from 2.7 V to 3.6 V 


Members of the Texas Instruments 
SCOPE" family of testability products 


TI has established an alternate source 


. 3.3-V internal supply signal — 


Benefits 


Facilitate testing of complex circuit board 
assemblies via a 4-wire test access port 


3.3-V logic family with equivalent drive 
performance of 5-V ABT logic family — not 
just a recharacterized, scaled CMOS 


е Complete input and output compatibility 


with 5-М signals combined with a pure 
provides 
bidirectional 3-V to 5-V translation 


No system throughput or cycle time 
penalty for boundary-scan implementation 


Functional equivalents to standard ABT 
devices offer system and test designers 
flexible integration options | 


Save valuable board space 


Reduce component count by ЕТЕ 
need for external pullup or pulldown 
resistors on I/O pins configured as inputs 
left unused or floating 


Advanced integration, as one UBT™ can 
replace nearly all common bus-interface 


logic 


Built-in self-test feature allows easy 


. upgrade for advanced JTAG test 


applications 


IEEE Standard 1149.1-1990 protocol can 
be bypassed for applications not requiring 


boundary scan 


Compatible with complete line of - 
system-level test products including 
controllers, bus monitors, scan path 
linkers, scan path selectors, 
application-specific products, and very 
large-scale integration products 


Standardization that comes from a 
common product approach 


Information regarding the tap control state diagram, signal descriptions, and other related - 
JTAG/IEEE 1149.1 information for the 'LVT18245, 'LVT18502, and 'LVT18504 is similar to that for - 
the 'ABT18245. Therefore, this information will only be provided in the data sheet for the 'ABT18245 
in section 9. Please « contact your local ТІ sales representative for further information. 
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Members of the Texas Instruments SN54LVT18245... WD PACKAGE 


SCOPE ™ Family of Testability Products | SN74LVT16245 . . . DGG OR DL PACKAGE 
| (TOP VIEW) 


. * Members of the Texas Instruments | 
Widebus ™ Family 


€ State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 


е Supports Mixed-Mode Signal Operation 
(5-М input and Output Voltages With 
3.3-V Vcc) 


* Supports Unregulated Battery Operation 
Down to 2.7 V 


е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


е Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 


e SCOPE ™ Instruction Set 
— IEEE Standard 1149.1-1990 Required 
=- Instructions and Р1149 ЛА CLAMP апа | 
HIGHZ | 
— Parallel Signature Analysis а Inputs 
- Pseudo-Random Pattern Generation 
From Outputs 
- Sample Inputs/Toggle Outputs 
- Binary Count From Outputs 
— Device Identification 
— Even-Parity Opcodes 
* Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 





description | 


The SN54LVT18245 and SN74LVT18245 scan test devices with 18-bit bus transceivers are members of the 
Texas Instruments SCOPE™ testability IC family. This family of devices supports IEEE Standard 1149.1-1990 
boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port (TAP) interface. | 


Additionally, these devices are designed specifically for low-voltage (3.3-V) Мсс operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 


In the normal mode, these devices are 18-bit noninverting bus transceivers. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOPE™ bus transceivers. 


SCOPE and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or Copyright О 1993, Texas Instruments Incorporated 


design phase of development. Characteristic data and other T j 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. | ЕХА5 
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description (continued) 


Data flow is controlled by the direction-control (DIR) and output-enable (OE) inputs. Data transmission is 
allowed from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at DIR. The 
output-enable (OE) can be used to disable the device so that the buses are effectively isolated. 


In the test mode, the normal operation of the SCOPE™ bus transceivers is inhibited and the test circuitry is 
enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can perform 
boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 


Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
othertesting functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT18245 is available in Tl's shrink small-outline package (DL), which provides twice the /О pin count . 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54LVT18245 is characterized for operation over the full military temperature range of —55°C to 125°C. 
Тһе SN74LVT 18245 is characterized for operation from —40°C to 85°C. | 


FUNCTION TABLE 
(normal mode, each 9-bit section) 


INPUTS . | 


В data to A bus 


A data to B bus 
Isolation 
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functional block diagram 





Boundary-Scan Register 







2B1 





Bypass Register 
B xls 
Register 
Identification 
Register 


Усс E 
| — | > mo 
Vcc 


28 
TAP 
Controller 


TMS 
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` Terminal Functions 


| PINNAME | DESCRIPTION | 


Test clock. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to 


























ICK the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 
тр! Тез! data input. One of four terminals required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
s data through the instruction register or selected data register. An internal pullup forces TDI to a high level if left unconnected. 
Test data output. One of four terminals required by IEEE Standard 1149.1-1990. The test data output is the serial output for 
TDO Me | : . À | : 
shifting data through the instruction register or selected data register. i 
TMS Test mode select. One of four terminals required by IEEE Standard 1149.1-1990. The test mode select input directs the device 






through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 


— Normal-function A-bus I/O ports. See function table for normal-mode logic. ; 
1B1-1B9, | | | i | 
2B1-2B9 Normal-function B-bus I/O ports. See function table for normal-mode logic. 











1DIR, 2DIR | Normal-function direction controls. See function table for normal-mode logic 
10E, 20E  |Normal-function output enables. See function table for normal-mode logic 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage rahge, VCO колежи ыз Указ наамон а кн кн TR E a ER —0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, Io: SN54LVT18245 ................................... 96 mA 
SN74LVT18245 а us бе ақа кажы 128 mA 

Current into any output in the high state, lo (see Note 2): SN54LVT18245 ....................... 48 mA 
SN74LVT18245 ....................... 64 mA 

Inpüt.clamp current, Ine (МКО): оваа а аға Бағала ае EU -50 тА 
Output-clamp:eurrent; Tok (VO €: 0). «ace raster e oec eet E f eiie АМЫ es —50 mA 
Maximum power dissipation at TA = 55°C (in still air) рО(араскаде-;:ізсмазаржғ та о ані 1W 
DL package: ete tana kx ex RAS bt mer iare 0.95 W 

Storage temperature range ...................... "xke q aaa rm —65?C to 150°C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Мо > МСС. 


recommended operating conditions 


SN54LVT18245 | SN74LVT18245 


б C EI 1078 ЕС: гі 
aa E s 3 UNE 2 
СИТТ И sj 
он imena ү =L == 
[x] *- 
x TOS =] 
Св ws | — s | 














Low-level output current 


оь. Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 
Operating free-air temperature 


T m duty cycle < 5096, f 2 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 


PARAMETER TEST CONDITIONS U 
ds : 
ІОН = - 24 тА EES 
lol = 16 mA — a 
Сара 


Vcc = О ог МАХЇ, =5.5V ТСК. ipe 
= 3.6 V, ТЕ 5.5 V = ss „м 

rima 

ШЕГЕ 

ы. 

а 

ШЕСИЕ 

ЕСЕ 


101 = 48 mA 
oz 64 mA 


ЕЕС 0, ТЕЗГЕ 0 to 4.5 V +100 


lOZH Треска - 3.6 М, МО + ЗУ 
lOZL Vcc = 3.6 V, = 


Voc = 93.6 V, ` 
М = Vcc or GND 


Outputs high 


Outputs 
disabled 


Voc + 3Ую 3.6 М Опе input at Vcc – 0.6 V, 
Other inputs at Vcc or GND 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 

T All typical values are at Vcc = 3.3 V, Ta = 25°С. 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Š Unused pins at Vcc or GND 

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 


V 3V ы» ы А B port 
ого ports 
ane oe VI = 2 V ® 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Note 3 and Figure 1) 


SN54LVT18245 SN74LVT18245 


Усс = 33V Усс 23.3V 













De ups spe ups за 

Ss ae 58 s EN 

— Gy Maer == 
у as cS UNT. SE звена 

ы — Setuptime [юе о 
тмвъвюетк | —— — | — s T —— — 


th Holdtime TDI after TCKT DENEN Н КЕКСЕ = 






TMS after TOKT 118 |. 
ty Delay time Power up to ТСКТ DE DE 
Voc power up Д СЕСЕ 





NOTE 3: Product preview specifications are design goals only апа аге subject to change without notice. 


[ons | 
[ous | 


PRODUCT PREVIEW 





в TEXAS 
INSTRUMENTS 


. POST OFFICE ВОХ 655303 ® DALLAS, TEXAS 75265 | 10-9 









малана 1опаона 


| Г 6М541МТ18245 | SN74LVT18245 
FROM Хсс- 3.3 V пест 3.3 V 

тах TCKl [— | | | LL Low. 
| | 3 ал) | I 

PLH TCKL AorB 
= dba ee 
JM (MEN тезі DEA: UE 
бр ра за LA 

| IPZL к=з ишы ыш ы кыш 

ск —»- ем 
ар |2 eof | 
| |35 nef | 

PHZ TCKL Aor B 
ee КГ ИШИНЕ eo a 
TCK Ото [—W во 


SN54LVTI 8245, SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 


WITH 18-ВП BUS TRANSCEIVERS 
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switching characteristics over recommended operating free-air шашына гапде (unless 
otherwise noted) (normal mode) (see Note 3 and Figure 1) 













| 8М541ут18245 | |  5М741УТ1825 | 
| | FROM TO uL 3.3 V s j 3.3 V 


switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Note 3 and Figure 1) 

















NOTE 3: Гулу preview specifications are design goals only and are subject to change without notice. . 
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PARAMETER MEASUREMENT INFORMATION 






O 6V 
О Ope 
From Output MEET 
` Under Test GND 

tPLH/tPHL 

CL = 50 pF tPLZ/tPzL 

(see Note A) tpHZ/tpzH 

LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
| i | 
| | 27 V | | TM 
Input 1.5 V 1.5 V Data Input 15V 15V | 
оу ! / оу 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION | SETUP AND HOLD TIMES 
Input 2.7У Output 2.7 V 
utpu 
Е 1.5 V 
ііі. | 2 | = оу Control csv} | ДИ 
| | = ў tPZL — — M— | 
{рн 7€ —9 4 | ‘PHL байын | 112 ж 4 
1.5 V аметогт 1.5V 
Output | 1.5У | | STat6 V | | VoL*03V ү, 
| | VOL (see Note C) | | tpuz + OL 
tPHL —4—» 1—3 | ТРОН | tPZH Э «— | 


Output | AE 


| | VOH Waveform 2 Уон- 0.31 V VOH 
Output 1.5V 1.5V | 81 at GND 1.5 М "T 


——— VOL (see Note C) 


VOLTAGE WAVEFORMS | | VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS | LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. | 
B. Allinput pulses are supplied by generators having Ше following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
С. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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е Members of the Texas Instruments 
SCOPE ™ Family of Testability Products 
е Members of the Texas Instruments 
Widebus ™ Family 
ө State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power Dissipation 
е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
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е Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 


. € SCOPE ™ Instruction Set 


— IEEE Standard 1149.1-1990 Required 
Instructions and P1149.1A CLAMP and 
*HIGHZ 
Parallel Signature Analysis at Inputs 
Pseudo-Random Pattern Generation 
From Outputs 


3.3-V Усс) — Sample Inputs/Toggle Outputs 
ө Supports Unregulated Battery Operation - Binary Count From Outputs 
Down to 2.7 V 


ө UBT™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 


е Bus-Hold Data Inputs Eliminate the Need for | 


External Pullup Resistors 


Device Identification 
Even-Parity Opcodes 


е Packaged in 64-Pin Plastic Thin Quad Flat 
Packages Using 0.5-mm Center-to-Center 
Spacings and 68-Pin Ceramic Quad Flat 
Packages Using 25-mil Center-to-Center 
Spacings 


SN54LVT18502 .. . HV PACKAGE 
(TOP VIEW) 

2 oz S x 
wN-|lig!guioso.Vlrwuluc -чо 
Z а O 2 
%5<(0520900в8.о09220-406шаш 
——————— БЕНЕН ЕРНІН БЕН тининин U. ul... mm 

987654321 


1A3 [| 10 60 || 184 
1А4 (111 59 || 185 
1А5 П 12 58 || 186 
GND | | 13 57 || GND 
1А6 || 14 . 56|] 187 
1A7 | | 15 55 || 188 
1A8 | | 16 54 || 189 
1А9 | | 17 531 | Voc 
NC Ц 18 52 || NC 
‘Voc Ц 19 511 281 
ФАТ | | 20 50 || 2B2 
2A2 || 21 49 | | 2B3 
2A3 || 22 48 | | 284 
GND | | 23 471| GND 
2А4 || 24 46 | | 285 
2A5 |]25 45 | | 286 


2A6 | | 26 





27 28 29 30 





тт 
г- 0 o а 
< < < г 
iu 


NC - No internal connection 
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SN74LVT18502 ... PM PACKAGE 


(TOP VIEW) 
са 
y- Шо д ` со ше. че 
а 
засо 22 е mmm 
Е пия Иоан ааа ee 





description 


The SN54LVT18502 and SN74LVT18502 scan test devices with 18-bit universal bus transceivers are members 
of the Texas Instruments SCOPE™ testability IC family. This family of devices supports IEEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 


Additionally, these devices are designed specifically for low-voltage (3. i Vcc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 


In the normal mode, these devices are 18-bit universal bus transceivers that combine D-type latches and D-type 
flip-flops to allow data flow in transparent, latched, or clocked modes. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOPE™ universal bus transceivers. 


Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A-bus data is latched while CLKAB is held at a static low or high logic level. 
Otherwise, if LEAB is low, A-bus data is stored on a low-to-high transition of CLKAB. When OEAB is low, the 
B outputs are active. When OEAB is high, the B outputs are in the high-impedance state. B-to-A data flow is 
similar to A-to-B data flow but uses the OEBA, LEBA, and CLKBA inputs. 
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description (continued) 


In the test mode, the normal operation of the SCOPE™ universal bus transceivers is inhibited and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry 
performs boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 


Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Тһе SN54LVT 18502 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74LVT18502 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLET 
(normal mode, each register) 


INPUTS илт 


ОЕАВ LEAB CLKAB 





T A-to-B data flow is shown. B-to-A data flow is similar 
but uses OEBA, LEBA, and CLKBA. 

+ Output level before the indicated steady-state input 
conditions were established. 
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functional block diagram 


Boundary-Scan Register 


60 
1LEAB 


1CLKAB 
ТОЕАВ. 


1LEBA 


1CLKBA 


ТОЕВА 


VV VVV ү 


1A1 


[ ——1 
VIA y 


2LEAB 
2CLKAB 
20EAB 
2LEBA 


2CLKBA 


20EBA 


VN V V V V 


2A1 


А 





[ 91 


. Bypass Register 
m Se cee Ra 
Register 
Identification | 
Register 
Vec S 58 


Instruction 






Register 


> 
56 
an > ТАР 
TCK 26 Controller 


Pin numbersishown are for the PM package. 
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Terminal Functions 


[PIN NAME | DESCRIPTION | 


Test clock. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous 


У to Ше test clock. Data is captured on the rising edge of ТСК and outputs change on the falling edge of ТСК. 
T 
T 
V 


T 
D 
M 
















Test data input. One of four terminals required by IEEE Standard 1149.1-1990. The test data input is the serial input for 
shifting data through the instruction register or selected data register. An internal pullup forces TDI to a high level if left 
unconnected. i 


Test data output. One of four terminals required by IEEE Standard 1149.1-1990. The test data output is the serial output 
for shifting data through the instruction register or selected data register. 


Test mode select. One of four terminals required by IEEE Standard 1149.1-1990. The test mode select input directs the 
device through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 


Supply voltage Ў 












С 
1А1-1А9 А | M | 
2A1—2A9 Normal-function A-bus I/O ports. See function table for normal-mode logic. 
1B1-1B9 . | | 
2B1—2B9 Normal-function B-bus I/O ports. See function table for normal-mode logic. 






1CLKAB, 1CLKBA, |, : . | | 
2СІ КАВ. 2CLKBA Normal-function clock inputs. See function table for normal-mode logic. 

1LEAB, 1LEBA i | I | | 

21 ЕАВ 2LEBA | Normal-function latch enables. See function table for normal-mode logic. | | 


К 

DI 

O 

5 

С 
Normal-function output enables. See function table for normal-mode logic. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc ........ eile MR TE NUR EEN ТЕСТТЕ АСЕР ти —0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) ............................................... .. . —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7 V 
Current into any output in the low state, lo: SN54LVT18502 ..................:............... . 96 mA 
SNZALVTT18502- 5i odios КЕТ ТТ ax t itus 128 mA 

Current into any output in the high state, Io (see Note 2): SN54LVT18502 ............. TTE 48 mA 
| D EE SN74LVT1 8502 . "ЧҮТ ГОЛГО СТ УТЕ 64 mA 

Input clamp current, цк (М <: O) е търка прие С ОГ ре теста -50 mA 
Output clamp current, leg (Мо < 0) ...................................... aasawa paces -50 mA 
Maximum power dissipation at Тд = 55°C (in still air): PM package Vesta ЕГ ТУЯ 885 mW 
Storage temperature range ................. КИТ ИРЕ Selina ЕДИ —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp- -current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > МСС. 


recommended operating conditions | 


| SN54LVT18502 | a SN74LVT1 8502 


PUPPY eee 


POR 
Бек s s a ME TAE 
V Town 212-9229 
V ma __ — — — — C L ss ss 
ac a WE 
а =] 
в |в |а 
ЕА == 
[cm ws ав 







T oum duty cycle < 50%, f > 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 


SN54LVT18502 SN74LVT18502 
PARAMETER TEST CONDITIONS UNIT 
MIN ТҮРІ МАХ | ММ ТҮРІ МАХ 


Vcc = MIN to o MAXI. ІОН = 7100 uA Усс-0.2 vege -0.2 








Voc = 2.7 V, ІОН =—8 тА 
МСС = 3 V, Іон = – 24 mA 
“ce = 3 V, IOH = -32 mA 


| ук 
2240-22-21 
КИЕ” C 
-E ss 
|IVcc-27V, Ign =100WA р 02 
|Vcc-27V, — _lo=24m a O | oS 
Мсс- Зу о. em PT 
IVoc-3V — ^  lg-32m — 1 1 1 edi 
E Oo 
fe ae dl 
x Oa 
1! = 
22250 
ЕЕЕ] 
2200-00 
| lof | 


Vcc = 0 or МАХ V| =5.5V TCK 


ТҮШТҮ 777» 
voo=36V, Wiz voc то, MS Ex К 
остави v о — to 


k ee ү сете 


олт  |Voc-aew vozov — 1 59 
ол |Ус-28У”  Vo-osV oe ee 





Outputs disabled 


Alec |Voc=3Vto3.6V, Опе input at Voc — 0.6 V, 
CC Other inputs at Vcc or GND 


М-ЗУого 

NOTE 3: Product preview specifications are design goals only and are чүт to change without notice. 
T All typical values are at Vcc = 3.3 V, TA = 25°C. 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Усс or GND 

1 This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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timing requirements over recommended operating free-air temperature range (unless otherwise 


noted) (normal mode) (see Note 3 and Figure 1) ` 
| A after CLKABT or 
th Hold time B after CLKBAT 


SN54LVT18502 SN74LVT18502 | 
Усс + 3.3 М D Усс = 3.3 V Z 
жозу | Vcc=27V | “озу | Усс«27У 
A after LEAB} ог B after ЕВА}, m 


CLKAB or CLKBA high or low 
timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Note 3 and Figure 1) 


LEAB or LEBA high 
SN54LVT18502 | SN74LVT18502 
Vcc =3.3 V _ Vcc =3.3 V б | 
Vcc = 2.7 V Усс-27У | UNIT 





о 


оо оз 
e 











tu Pulse duration 






Setup time 





tsu 


о 


А before LEAB} or B | CLK high 
before LEBAL CLK low 


A before CLKABT or 
B before CLKBAT 





















lw Pulse uration [TcKmghorw [р ёз, 
| а.в, СИК «б мет” — | — s L 1 
: mser Б И СИ Е 
Аво о 
ЕЕС | — | o T И 

4 Deme [Pert OOOO [s I 71”. 

к Room [Vocpowerup — | | TP r T Tej 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Note 3 and Figure 1) 


SN54LVT18502 SN74LVT18502 
FROM TO Vcc = 3.3 V _ Voc = 3.3 V _ 
PARAMETER aNPUT) (GUTPUP aay (Уосазту| СЕ Vcc -2.7 V | UNIT 








100 
2 









tPHL 
tPHL | 
tPHL 
шш з= 
t Es 


2 


N 
о 
Оо | O) | о 


N 
m 
NIO 


NIN 
ло 


2 


З 


г 

© 
о 
о 


№ 
Ci 
ч! 
4%) 











switching characteristics over recommended operating free-air temperature range (unless 
. otherwise noted) (test mode) (see Note 3 and Figure 1) | 


SN74LVT18502 
FROM TO Voc =3.3V 7 Vcc =3.3V и 
PARAMETER (INPUT) (ourPU) | osv |Усс-27У Место тор UNI 


[тк | тск || | 
PLH TCK} AorB 
tPHL 


| 
PZH тск. AorB 
x 
2. 
PHZ ТСК.) АогВ 
РН2 TCK} 
tPLZ | 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 






+ 
о 
E 
i ° 
м 
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PARAMETER MEASUREMENT INFORMATION 


_ From Output 
Under Test 


Сі = 50 pF 
` (see Note А) 






LOAD CIRCUIT FOR OUTPUTS 
V NA 
| | 2.7 V 
Input 1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
2.7V 
Шы; 1.5 V 1.5 V 
(see Note B) | | оу 
| 
ТРЪН н ет. tPHL 
------ Мон 
Output | 15V | 1.5 V 
| | | -- VOL 
н. Е» 4-»- ірін 
| | Уон 
Ошрш 1.5М 1.5V 
——— Vor 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. С) includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
51 at6V 
(see Note C) 


Output 
Waveform 2 
S1 at GND 
(see Note C) 


іріндрні. 
tPLZ/tPzL 
tPHZ/tPZH 





l^ | 2.7V 
1.5V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
2.7V 
| f | Мм оу 
tez. >; М— | 
щета & 
| | 3V 
| МУ || 
| | VoL + 0.3 М 
| | tpHz—> 
tPZH -» м 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES. 
LOW- AND HIGH-LEVEL ENABLING 


B. Allinput pulses are supplied by generators having the following diiaracisrietios: PRR < 10 MHz, 20 = 50 О, | < 2.5 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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Members of the Texas Instruments 


е Compatible With the IEEE Standard 


SN54LVT18504, SN74LVT18504 
BT SCAN TEST DEVICES WITH 


20-BIT UNIVERSAL BUS TRANSCEIVERS 
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SCOPE т“ Family of Testability Products 1149.1-1990 (JTAG) Test Access Port 

e Members of the Texas Instruments and Boundary-Scan Architecture 
Widebus ™ Family e SCOPE ™ Instruction Set 

€ State-of-the-Art Advanced BICMOS - IEEE Standard 1149.1-1990 Required 
Technology (ABT) Design for 3.3-V Instructions and P1149.1A CLAMP and 
Operation and Low-Static Power Dissipation HIGHZ 


е Supports Mixed-Mode Signal Operation - Paralle 


(5-V Input and Output Voltages With 


| Signature Analysis at Inputs 


— Pseudo-Random Pattern Generation 
From Outputs 


ao Усс) - Sample Inputs/Toggle Outputs 
е Supports Unregulated Battery Operation — Binary Count From Outputs 
Down to 2.7 V - Device Identification 
е UBT™ (Universal Bus Transceiver) - Even-Parity Opcodes 
Combines D-Type Latches and D-Type е Packaged in 64-Pin Plastic Thin Quad Flat 
Flip-Flops for Operation in Transparent, Packages Using 0.5-mm Center-to-Center 
Latched, or Clocked Mode Spacings and 68-Pin Ceramic Quad Flat 
е Bus-Hold Data Inputs Eliminate the Need for Packages Using 25-mil Center-to-Center 
External Pullup Resistors Spacings 
SN54LVT18504 . . . HV PACKAGE 
(TOP VIEW) 
; « 
co 
z 
Ш 
“ 
ни 
О 
иш 


NC — No internal connection 
SCOPE, Widebus, and UBT are trademarks of Texas Instruments Incorporated. 
PRODUCT PREVIEW information concerns products in the formative or 5 
design phase of development. Characteristic data and other 1 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. I EXAS 
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SN74LVT18504 . . . PM PACKAGE ` 


(TOP VIEW) 
< 
„То 
< < & |G 
завоза OG. 
<< xG o 3 > É So p G ü ü Š 
r) J ТІГІГ 


am LLLI 
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 79 





description 


The SN54LVT18504 and SN74LVT 18504 scan test devices with 20-bit universal bus transceivers are members 
of the Texas Instruments SCOPE™ testability IC family. This family of devices supports IEEE 
Standard 1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to 
the test circuitry is accomplished via the 4- wire test access port (TAP) interface. | 


Additionally, these devices are designed specifically for low-voltage (3.3-V) Усс operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 


Inthe normal mode, these devices are 20-bit universal bus transceivers that combine D-type latches and D-type 
flip-flops to allow data flow in transparent, latched, or clocked modes. The test circuitry can be activated by the 
TAP to take snapshot samples of the ‘data appearing at the device pins or to perform a self test on the boundary 
test cells. Activating the TAP in the normal mode does not affect the functional operation of the SCOPE™ 
universal bus transceivers. 674 


Data flow іп each direction is controlled by output-enable (OEAB and ОЕВА), latch-enable (LEAB and | ЕВА), 

- .clock-enable (CLKENAB and CLKENBA), and clock (CLKAB апа CLKBA) inputs. For A-to-B data flow, the 
device operates in the transparent mode when LEAB is high. When LEAB is low, the A-bus data is latched while 
CLKENAB is high and/or CLKAB is held at a static low or high logic level. Otherwise, if LEAB is low and 
СІКЕМАВ is low, A-bus data is stored on a low-to-high transition of CLKAB. When ОЕАВ is low, the B outputs - 
are active. When ОЕАВ is high, the В outputs are in the high-impedance state. B-to-A data flow is Sar to 
A-to-B data flow but uses the OEBA, LEBA, CLKENBA, апо СЇ КВА inputs. 
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description (continued) 


In the test mode, the normal operation of the SCOPE™ universal bus transceivers is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled the test circuitry 
performs boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 


Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
othertesting functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN54LVT 18504 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74LVT18504 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLET 
(normal mode, each register) 


INPUTS ба 
OEAB LEAB СІКЕМАВ С1КАВ 


ТА-іо-В data flow is shown. B-to-A data flow is similar but uses OEB 
LEBA, CLKENBA, and CLKBA. 

+ Output level before the indicated steady-state input conditions were 
established. 
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functional block diagram 







Boundary-Scan Register 





CLKENAB - 22 D 
LEAB - 27 > 
CLKAB um > 
OEAB — p. 

CLKENBA —°4 | 
LEBA — > 
сква — > 
OEBA 20 » 

кале: 
| 
IT 
M 2 | и B1 
ва: 
Ac 





.. Bypass Register 
B Boundary-Control 
Register | | 
Identification | 
Register 
Мес | Е 
24 | _ Instruction 
рана) 
. Vec — 

ци 56 

TMS 

| ТАР 


> 
Controller 
TCK = > | 


> 58 тоо 






Pin numbers shown are for the PM package. 
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Terminal Functions 


ШЕСІСІ ЕШ DESCRIPTION 
А1-Аго Normal-function A-bus I/O ports. See function table for normal-mode logic. 
В1-В20 Normal-function B-bus І/О ports. See function table for normal-mode logic. 









CLKAB, CLKBA | Normal-function clock inputs. See function table for normal-mode logic 


CLKENAB, I 
CLKENBA Normal-function clock enables. See function table for normal-mode logic. 





Normal-function output enables. See function table for normal-mode logic. 


Test clock. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous 
to the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 


Test data input. One of four terminals required by IEEE Standard 1149.1-1990. The test data input is the serial input for 
shifting data through the instruction register or selected data register. An internal pullup forces TDI to a high level if left 
unconnected. 














Test data output. One of four terminals required by IEEE Standard 1149.1-1990. The test data output is the serial output 
for shifting data through the instruction register or selected data register. 











Test mode select. One of four terminals required by IEEE Standard 1149.1-1990. The test mode select input directs the 
device through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 


Supply voltage | 


OEAB, OEBA 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 





Supply voltage range, Мосс ............................................... ағар ажа . -0.5 V to 4.6 V 
: Input voltage range, Vj (see Note 1) ....... CER DURER TRE e NIRE —0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5 V to 7 V 
Current into any output in the low state, lo: SN54LVT18504 ...... орманмен жыла стаи . 96 mA 
| SN74LVT18504 .. oos ыса бане Brena ... 128 MA 

Current into any output in the high state, Io (see Note 2): SN54LVT18504 ....................... 48 mA 
\ 20% SN74LVT18504 ................ — 64 mA 

Input. elamp:eurrent Iac (Vy s D). Gc gs adeo dud Ia ede fe OR лақ батын amet ee aepo dann равна —50 mA 
Output clamp current, lok (Мо < 0) ............... TE PR —50 mA 
Maximum power dissipation at TA = 55°C (in still air): PM package ............................. 885 mW 
Storage temperature range .......... ial alte Л ЛЕЛИ Т ЛУГУ — ата Г E —65°С to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > Vcc. | 


recommended operating conditions 











NEC 
Vi. іәмімелізіке ров 

| š 

L Р | 24 


lo 


TA Operating free-air temperature | -55 125 -40 85 


+ Current duty cycle < 50%, f > 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 











N 





aoo Меову | V 


lozH Усс = 3.6 V, IL 3V 
IOZL Vcc = 3.6 V, Vo= 0.5 V 
Outputs low 


Vcc = 3.6 V, 
VI = Vcc or GND 
Outputs disabled 


Alec’ Voc =3Vto3.6V, Опе input at Vcc - 0.6 V, 
cc Other inputs at Vcc ог GND 


DRIN СЕТ. —_ 
[ Ge |о-зуоо 
[ € |о-зуого 


NOTE а Product preview specifications are design goals only апа are subject to change without notice. 

T All typical values are at Voc = 3.3 М, Ta = 25°C. 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended Бого conditions. 
§ Unused pins at Vcc or GND 

T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW 


Outputs high 





ВАС ТОВА СУРОВ ЗЕСТ. RR CI ЗАВИСИ ЕО Есін 
Voc - 27 V, lon = -8mA з ee o 1 
Voc -ЗУ, loH =— 24 тА [3  — 
Voc -ЗУ, lOH = -32 mA pen e 
Voc =27V. lo, = 100 БА 902) l 
Усс=?7, ш-Ята | 50840000005 
vos ss | 73 м Ç 
Vec=3% — 0532 | s| 0 
IVcc-3V. ton =48mA j o 05) 
ушты шат L 3 
Моста Viz Voc or GND [aux oikene | 
Voc <ООГМАЖ, — Vi- 55V QEON et ГУ ВНЕ 1 
Voc - 36 v, TE 55V = 
| |Voc-36V, МУ | сес ELLE т 
Мсс-36М — — Vi-0 O ТЕ | 
Voc - 356 V. ШЕ 55V e eae 
|Vcc-36V, — — Vi-Voc | с сс E 
Voc=36V  Vi=O O E = 
a те 
fou Ба 
MCN 
— лы 
E 
— 
— 
ИЕКТЕН 
w CNN 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (normal mode) (see Note 3 and Figure 1) | . | 


SN54LVT18504 SN74LVT18504 


Vcc =3.3 V i | Vcc = 3.3 V Ж ` 
_ [А after LEAB} or B after ЕВА), 


CLKEN after CLKT В 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Note З and Figure 1) ` 


‚ SN54LVT18504 ` SN74LVT18504 / 


Усс 23.3 V Ln Voc = 3.3 V _ 













Ккоск Clock frequency | CLKAB ог CLKBA 


CLKAB or CLKBA high or low 


tw Pulse duration Кы 
| LEABorLEBA | СІК һідһогом [| 
A before CLKABT or 
B before CLKBAT 
А before LEAB} | CLK high. рони 
огВ before 












tsu Setup time 





CLKEN before CLKÎ 


A after CLKABÎ or 
B after CLKBAT 










th Hold time 





тол AE 
үз qe 
КИШИ И ЭНИ ae 
ЕНІ БЕЗЕК NEN 
БЕНЕН ЕЕ ЗВЯРА = 
poene 












um) 
EN 









TCK high or low 


A, B, CLK, CLKEN, LE, or OE 
before TCKT 





tw Pulse duration 


tsu Setup time 


TDI before TCKT ee assis 
TMS before TCKT  — 





| | after ТСКТ 
Шаған 


NOTE 3: Product preview specifications are design goals only and are subject to change without notice. | 
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SN54LVT18504, SN74LVT18504 
3.3-V ABT SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 


SCBS163 — AUGUST 1993 


switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Note 3 and Figure 1) 













| | x SN54LVT18504 SN74LVT18504 
FROM TO Vec =3.3 V E Усс - 3.3 М » 
шашына (INPUT) (OUTPUT) ` А ee r mm 

we e БЕНЕН ЕТІ 
ЕКЕНІ КЕН КЕЗДЕС NEM 

(PHL on d o | 2 6J ` 

РЕН CLKAB ог CLKBA BorA 
к= БЕТ к= 

ELN LEAB or LEBA Bor A 
— qe a 
— —_ са 
Е 49m. vB s 
сеттен ЕЛЕНЕ БЕЗЕК cer 

PHZ |  OEABorOEBA BorA 
s = EA 

















switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Note 3 and Figure 1) | 
SN54LVT18504 SN74LVT18504 
FROM TO Vec = 3.3 V _ Vcc = 3.3 V 2: 
. PARAMETER (INPUT) (OUTPUT) Усс 227 V Vcc 227 V | UNIT 
[ ma | == [| | ү = ә 
РІН TCK) AorB 
ee NEUE 
= TCKL AorB - 
| — dom p 2. 9p. 
pan ток} TDO 
ZL ll | s zs 
m ток} AorB 
| clu s Z| | 
ЕН TCKI TDO 





NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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PRODUCT PREVIEW 


малана 1опаона 


© NOTES: А. 


SN54LVT 18504, SN74LVT18504 
3.3-М ABT SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 


SCBS163 - AUGUST 1993 





š PARAMETER MEASUREMENT INFORMATION 






ge 
I O 
From Output open 
Under Test GND 
CL <50 pF 
. (see Note А) | 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
ND AM 
| | 2.7V 
input ы iv Data Input 
0У | | 
VOLTAGE WAVEFORMS 
PULSE DURATION 
| 27У | 
Input 15V x Output 
(see Note B) i _ ov Control 
| De | | 
E | 
ірін —&— +» tPHL 
| | | — —— Мон Output 
| Waveform 1 
1.5 V 
Output | Z 1.5V | N " S1at6V 
| | | OL (see Note C) 
tPHL -“-- < | юн 
| | V5 Output 
15V 15V OH Waveform 2 
Output . ° S1 at GND 
i ——— VoL (see Note C) 
VOLTAGE WAVEFORMS 


“PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


CL includes probe and jig capacitance. 


tPLH/tPHL 
tPLZ/tPZL 
tPHZ/tPZH 





| | 2.7V 
1.5V 1.5V 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
| 27V 
| | 0v 
tPZL > y | 
| tpLz — 
== | | 3V 
| \ 15 V E y aly 
L + U. 
| | | — VoL 
| | tPHZ 6 | 
tPZH > <“ — | | 
| — ——=, VOH 
| И X Vou - 0.3 V 
=OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


В. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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LVT Octals | | | 
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Features 
е EPIC-IIB™ BICMOS process with special 
low-voltage enhancements ` 
Mixed-mode circuitry | 
. Expanded Vcc range from 2.7 V to 3.6 V 
Bus-hold circuitry 


Power-on-demand active feedback 
Circuitry . 


SOIC and ЕА) TSSOP packaging 


ТІ has established an alternate source 


518120 LAT = 


11-2 


LVT OCTALS 


Benefits ща 


3.3-V logic family with equivalent speed 
and drive performance of 5-V ABT logic 
family — not just a recharacterized or 
scaled CMOS 


Complete input and output compatibility with 5 
signals combined with a pure 3.3-V internal st 
signal — provides bidirectional 3-V to 5-V ` 
translation 


AC performance optimized for both regulated 
supply and unregulated battery operation 


Reduces component count by eliminating nee 
for external pullup or pulldown resistors on I/O 
pins configured as inputs left unused or floatin 


Reduces disabled static power consumption 
(Iccz) to as little as 0.1 mA for power- 
conscious portable and battery- powered 
equipment 


Space-saving and height-saving surface-mour 
package options, pin compatible with existing 
families for easy conversion ` 


Standardization that comes from a common - 
product approach 






SN54LVT125, SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 


SCBS133A — MAY 1992 - REVISED MARCH 1993 


State-of-the-Art Advanced BiCMOS SN54LVT125... J PACKAGE 





Technology (ABT) Design for 3.3-V 5М741У7125... а 2 РУ/ РАСКАСЕ 
Operation and Low-Static Power : Ек ) 
Dissipation 


ө Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Voc) 


е Supports Unregulated Battery Operation 
Down to 2.7 V 


ө Typical Мо p (Output Ground Bounce) 
< 0.8 V at Усс = 3.3 V, TA = 25°C 

Ф ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds аА eR 
200 V Using Machine Model 
(C - 200 pF, R - 0) 

е Latch-Up Performance Exceeds 500 mA 

. Per JEDEC Standard JESD-17 


e Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


€ Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 








| description NC - Мо internal connection 


These bus buffers are designed specifically for low-voltage (3.3-V) Vcc operation but with the capability to 
provide a TTL interface to a 5-V system environment. 


The 'LVT125 features independent line drivers with 3-state outputs. Each output is in the high-impedance state ` 
when the associated output-enable (OE) input is high. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT125 is packaged іп ТГ” shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT 125 is characterized for operation over the full military temperature range of -552С to 125°C. The 
SN74LVT125 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE 
(each buffer) 


"S x T 





H 
L L eL 
H X 2 





UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
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SN54LVT125, SN74LVT125 - Е i | 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 


SCBS133A — MAY 1992 - REVISED MARCH 1993 






logic symbolt | logic diagram (positive logic) 
{ E 
10E : 
JÀ 1Y 
__ 4 
20Е — uv 
2A 
3OE 20E 
ай 3Y 
дү 
4А 
ЗОЕ 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 3A 


40E 


4А 





Pin numbers shown аге for the DB, DW, J, and PW packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc н ы с ЫЗ базе кес eee rr CE aa E Ce des —0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) ........ "M TEE RES —0.5Vto7 V 
Voltage range applied to any output in the high state or power-off state, Vo 559 Мое 1). . —0.5 Vto 7 V 
Current into any output in the low state, lo: SN54LVT125 ...............:..................... 96 mA 
SN74LVT125 рк вбе РЕТ EN EE МЕРЕЗ 128 mA © 

Current into any output in the high state, lo (see Note 2): SN54LVT125 ......................... 48 mA 
| SN/AUVT 125. сомадан 64 mA 
Input clamp current, lik (V< 0) ........................................ КН” -50 mA 
Output clamp current, lox (Мо < 0) ........... proc Ims | —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.6 W 

DW package ............................. 0.85 W 

PW package .............................. 0.5 W 
Storage temperature range ..................................................... T —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated-conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


2. This current will only flow when the output is in the high state and Vo > Vcc. 
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SN54LVT125, SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 


SCBS133A — MAY 1992 - REVISED MARCH 1993 





recommended operating conditions 


SN54LVT125 | SN74LVT125 
MN мах | MN мах | Т 


Voc бие па ss[2 ss v 
s| os у 
а 
“т.” 
“та” 








CC V 
ViH High-level input voltage 
v 
mA 
| 
lot Low-level output current | „Ыы тА 
At/Av Input transition rise or fall rate Outputs enabled |“ 


T Current duty cycle < 50%, f > 1 kHz 








PRODUCT PREVIEW information concerns products in the formative or | š 

desi n Ши, ы оре писна, data "ks садо I 

specifications are design goals. Texas Instruments reserves the right to 

change or discontinue these products without notice. I EXAS | 
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SN54LVT125, SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 


SCBS133A - MAY 1992 – REVISED MARCH 1993 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| | SN54LVT125 SN74LVT125 
TEST CONDITIONS 





PARAMETER 


| | MIN ТҮРІ MAX| мм ТҮРЕ МАХ 
| VK | [Vcc227V. <-18 mA | 
VCC = MIN to МАХ, Іон = -100 pA Усс-0.2 - 


Vcc = 2.7 V, Он = -8 mA 
Vcc = 9 V, ІОН =—24mA . 


Vcc = 2.7 V, loL = 100 pA 
Voc = 2.7 V, IOL = 24 mA 
МСС = 3 V, IOL = 16 mA | 
МСС = 3 V, loL = 32 mA 
Voc = 3 V, lo, = 48 тА 
Voc = ЗМ, lo, = 64 mA 


Voc <0ог МАХ, М = 55V | | | 
Vcc = 3.6 V, Vi = Voc or GND 
Усс = 3.6 V, М = У | 
CC ее Data pins 
| Vcc = 3.6 V, МІ-0 





МСС = 3 V, ІОН = —32 mA 




















. 0.55 








Vcc = 0, Vi or Vo = 0 to 4.5 V 


| Vj = 0.8 V | 
Үс = ЗУ . Data inputs 


+100 


N 
л 


` < 
| v le 
a ы 
š о а 
N 
H io 


|, ү» c itt 


© 
т 


li(hold) 


Vcc = 3.6 V, Vo=3V 





lOZH 





loZL Мсс < 3.6 V, Мо = 05 V 


Vcc = 3.6 V, 
М = Vcc or GND 


Ук 

Уон 

VOL 

ІСС 

місе |Усс-ЗУюз.вм, One input at Vcc - 0.6 V, 
СС Other inputs at Vcc or GND 


0.12 0.19 


N 


















Vi=3Vor0 
Vo=3Vor0 


T All typical values are at Voc = 3.3 V, Ta = 25°С. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс ог GND. 


= 
m 





switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) | 


SN54LVT125 | SN74LVT125 
PARAMETER NUT) аот Voc = 3.3У+0.3У | Усс= 27У | Vcc=33V+03V |Усс-27У| UNIT 
мн мах | ММ түр” маХ| МАХ | 


Y 









А : 
tPZH 1 3.4 4.7 
e j + 


1.8 3.7 5.1 
1.3 2.6 

PRODUCT PREVIEW information concerns products in the formative or Ж 

design phase of development. Characteristic data and other 1 

specifications are design goals. Texas Instruments reserves the right to | TEXAS | 
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SN54LVT125, SN74LVT125 


3.3-V ABT QUADRUPLE BUS BUFFERS 


WITH 3-STATE OUTPUTS 


SCBS133A — MAY 1992 — REVISED MARCH 1993 


PARAMETER MEASUREMENT INFORMATION 









O 6V 
о 
From Output ер 
Under Test GND 
tPLH/tPHL 
CL =50 pF tPLZ/tPZL 
(see Note A) tpuz/tpzH 







LOAD CIRCUIT FOR OUTPUTS 
Timing Input 1.5V | 
| “----------- оу 
M — tw — —»i » 4 p! 
| | t th 
| | 27V ПА | 
m | | 2.7 V 
— 0V ov 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
2.7 V 2.7 V 
(see Note B) | | оу Control | | ЧОТ 
[5-23 PENES tpzL—  M— | 
Тан T4 5 | | tPHL | | tPLZ —| “- 
| `! — NOM: ocu b de 3v 
K 15V sveom 1.5 
Output | 1.5 V | ста ву | | VoL ` + озу 7 
| | VOL (see Note €) | rear " OL 
tPHL —«—»9 mo | РН oum PH 16 | 
ри асе 
| 15у | 15у Мон Waveform 2 x. 15V VoH - 0-3 V Уон 
Output . " S1 at GND oe, | 
——— VOL (see Note C) SAN 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


о OD 
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SN54LVT240, SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS143B - SEPTEMBER 1992 — REVISED JUNE 1993 


e State-of-the-Art Advanced BiCMOS SN54LVT240 . . . J PACKAGE 
Technology (ABT) Design for 3.3-V SN74LVT240 . . . DB, DW, OR PW PACKAGE 
Operation and Low-Static Power (TOP VIEW) 

Dissipation 

ө Supports Mixed-Mode Signal Operation 

(5-V Input and Output Voltages With 

3.3-V Vcc) 


е Supports Unregulated Battery Operation 
Down to 2.7 V 


ө Typical Vo, p (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


e ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
. 200 V Using Machine Model 
(C = 200 pF, R = 0) 
e Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 
е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 
е Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 







description 





These octal buffers and line drivers are designed. 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 


The 1МТ240 is organized as two 4-bit buffer/line drivers with separate output-enable (OE) inputs. When OE is 
low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT240 is available in ТГ shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT240 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74LVT240 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer) | 








Copyright О 1993, Texas Instruments Incorporated 
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SN54LVT240, SN74LVT240 © 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS143B - SEPTEMBER 1992 - REVISED JUNE 1993 - 


logic symbolt | | | logic diagram (positive logic) 

1A1 1Y1 | 1А1 1Ү1 
1А2 1Ү2 | 
1АЗ 1ҮЗ 1A2 - - 1у2 
1А4 1Ү4 

1A3 1Y3 
20E 

1А4 1Ү4 
2A1 2Y1 
2A2 2Y2 
2A3 2Y3 20E 
2А4 2у4 





2А1 2Ү1 . 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


2A2 2Y2 


2A3 2Y3 


2Ү4 





2А4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, VCC ............................. йун ы Ter awu re ee —0.5 V to 4.6 V 
Input voltage range, V; (see Note 1) LES UL pu EUR u pasas uu ГУГО ae МО ара арт <.. -0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -O.5Vto7V 
Current into any output in the low state, lo: SNB4LVT240 ..................................... 96 mA 
| SN74LVT24O. sav uk іы и» Rr ees rM 128 mA 
Current into any output in the high state, lo (see Note 2): SN54LVT240 ............ SERA HON 48 mA 
| SN74LVT240 ..................... 2... 64mA 

Iripüt clamp current, (Мр О) servis оь заан а УЛЫБЕК ҰЗАҚ бажы a .. —50 mA 
Ouiput- clamp current; OK VOR 0). cesse ven а Да РЫ ынталана A алое . —50 тА 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.65 W 
| DW package ............................. 0.85 W 
PW package i ранна resus qua .... 0.6 W 

Storage temperature range ........... рыз v ТКО ЛГУ ТГ DROP: —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and ` 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is Да 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

‘NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo> Vcc: 
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SN54LVT240, SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS143B — SEPTEMBER 1992 — REVISED JUNE 1993 


SN54LVT240 | SN74LVT240 
MN МАХ | MN MAX| "T 
2. 2.7 3.6 V 


ae 
: 
Z 





recommended operating conditions 
Vim High-level input voltage | 


С Supply voltage 





















Ve | 
VIH High-level input voltage 

| 
lot Low-level output current д 
АСАУ Input transition rise or fall rate а 210 


T Current duty cycle < 50%, f > 1 kHz 








| 27 36 
p 
| 08) 
— 55l 
| jm) 
382 
ае 
ЕЗБЕ 
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3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| SN54LVT240 SN74LVT240 
PARAMETER TEST CONDITIONS 
MIN TYPT MAX| MIN ТҮРІ МАХ 
Тон = -24 mA 
ІОН =-З2тА_ 


S ук | 
-E 
ПИ 2 — 
loL = 100 pA 
x OL 48 mA а та ЕНЕ 
LLL 
E 
— 1 
ee 


Vcc = Some Ms 5.5 V 


Voc = 3.6 V, © ог ОМО 


+100 


LU сел e 


lOZH Voc = 3.6 V, e 3V 
lozL Vcc = 3.6 V, Мо = 0.5 V 


s < 3.6 V, 


0.12 0.19 


| сс+3Уюз.6 УМ, Опе input at Vcc - 0.6 V, 
Other inputs at Voc ог GND 


Vj-3VorO 





T All typical values are at Vcc = 3.3 V, TA = 25°C. 
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


switching characteristics over recommended ranges of supply dais and operating free-air 
temperature; CL = 50 pF a otherwise noted) (see Figure 1) 


SNS54LVT240 Г SN7ANTMO || 
PARAMETER BUT. | с Усс-ззужозу [Vcc-27V| Vcc=3.3 V+ LN 3V 





PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and _other 
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SN54LVT240, SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS143B - SEPTEMBER 1992 - REVISED JUNE 1993 


PARAMETER MEASUREMENT INFORMATION 






о бу 
O O 
From Output pen 
Under Test GND 
tPLH/tPHL 
С. = 50 pF | tPLZ/tPZL 
(see Note A) tpHz/tpZH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
| | 2.7V 
gon I | | | 2.7V 
при 15V 1.5 V pela npu — Бу 
| OV 0 V 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
27 V | 2.7 V 
1.5 V 1.5 V 1.5V 
(see Note B) | | | оу Control | | оу 
| | PER tez. > | 
ірін > | tPHL | із —» | 
PLZ 
| | | FAC с Отд | | y зү 
d | N 1.5 V aveform 1.5 V | 
Output | 15У | ста бу | | VoL * 0.3 V 
| VOL (see Note C) | | VoL 
| +», | | | ÎPHZz + 
tPHL —— | PLH . Ран»  «— | 


Output 


uique пее И 
| | VOH Waveform 2 | VoH - 0.3 V on 


——— VOL (see Note C) 


VOLTAGE WAVEFORMS . VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES | ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
В. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tf < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT244A, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS135A - AUGUST 1992 - REVISED SEPTEMBER 1993 






е State-of-the-Art Advanced BICMOS SN54LVT244A ... J PACKAGE 
Technology (ABT) Design for 3.3-V SN74LVT244A . . . DB, DW, OR PW PACKAGE 
Operation and Low-Static Power (TOP VIEW) 

Dissipation 


е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 


е Supports Unregulated Battery Operation 
Down to 2.7 V 


° Typical Vo, p (Output Ground Bounce) 
< 0.8 V at Усс = 3.3 V, Ta = 25°C 

е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) SNS4LVT244A . . . FK PACKAGE 

е Latch-Up Performance Exceeds 500 mA (TOP VIEW) 
Per JEDEC Standard JESD-17 

* Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

* Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 





description 





These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 


The 'LVT244A is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low, 
the device passes data from the A inputs to the Y ounpuls, When OE is high, the outputs are in the 
high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT244A в available іп TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT244A is characterized for operation over the full military temperature range of -55*C to 125*C. 
The SN74LVT244A is characterized for operation from —40?C to 85?C. | 


FUNCTION TABLE 
(each buffer) 


X АТ RET 
UNLESS OTHERWISE NOTED this document contains 


H 
* L L 
2 
PRODUCTION 
DATA information current as of publication date. Products conform to 
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SN54LVT244A, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS135A - AUGUST 1992 - REVISED SEPTEMBER 1993 


logic symbolt | | logic diagram (positive logic) 





1Ү1 1А1 1Ү1 
1Y2 
1Ү4 
1A3 1Y3 
2Y1 
2Y2 
2Y3 
2Ү4 
РИ 2Y1 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
2Y2 
2Y3 
2Y4 ` 





absolute maximum ratings over operating free-air iemperetre range (unless otherwise noted)t 


Supply voltage (anga, VOC зама өкімет ieee DELE eo ТЕК АР ЫҚЫ ... —0.5Vto 46V 
Input voltage range, М) (see Note 1) ......................... eee “ОЛСО Г ГГ -0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5Vto 7 V 
Current into any output in the low state, lo: SNB4LVT244A ................................... 96 mA 
SN74LVT244A ...... ЖАРК РҮ ҮЛ ЛГ ГЛ С 128тА 

Current into any output in the high state, lo (see Note 2): SNBALVT244A ........................ 48 mA 
SN74LVT244A ....... "d 64 mA 

Input Чар Culient NCO) О) Ж «etes eoe УЛ УУ О а ноа ааа воб —50 mA 
Output clamp current, Ток (Мо < 0) .............................. "EORR 
Maximum power dissipation at TA < 55°С (in still air): ОВ package ys y аме Ме CE CM Ex AE 0.65 W 
DW раскаде:с2 5 а оран 0.85 W 

/ | Ру раскаде атоо она оен AQ ENS 0.6 W 
Storage temperature range ............. о ЛОТО eee РИТЕ Е —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > Усс. 
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SN54LVT244A, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS135A - AUGUST 1992 - REVISED SEPTEMBER 1993 





recommended operating conditions 





SN54LVT244A | SN74LVT244A | 











CC Supply voltage А 
ІН High-level input voltage | 

IL Low-level input уойаде 

| Input voltage $ 5.5 


он High-level output current 
FEET, 


loL Low-level output current | 24) 


Іо Т Low-level output current 


АМАм Input transition rise or fall rate Outputs enabled 


TA Operating free-air temperature 
T Current duty cycle s 50%, f z 1 kHz 


27 36 
40 85 
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„ SN5ALVT244A, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS135A - AUGUST 1992 - REVISED SEPTEMBER 1993 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 





















мк (|уос-27У |--18тА БЕСІК: т: сараны: сзи 
Уос-274 lonc e mA сас 
Мон 
Уос-2У Он --24mA ү —] 
Vec = ЗМ ІОН -32 mA аткан ee 
Voo=27V, lol = 100 uA 4) 22” 
Voc 227V, lo. =24mA о] ов. 
Vec zav, JOL 16 mA x [| о4 
"OL |Үо-3М —  loL-32mA x O| ов 
сс ЗМ, OL 
Усс-3У loL = 48 mA — 5) 
Veo aV iL = 64 mA [€ | os 
MVoc-0orMAXS — Vis 55V | o 5| ою 
Voc = 3.6 V, М = = Voc ог GND Contolpins | 4 мј а 
Ус-34 ммо |. S E 
Voc = 3.6 V. E вві 
Си ресто тате TT РИ s 
--- 
om |Мостзвм EIE x C | C | 
Мост м  Уо505У ee = | 
Голем тат | ote 0s] 042 019 
Mar | Outputs ow | 86 14| 86 12| 
| disabled 
| acc ue. 3 V to 3.6 V, спра c — 0.6 V, ==: 
Other inputs at Voc or GND. 
Па |Мезмого ата 
es |Мо-зМого pcc | s 








T All typical values are at Voc = 3.3 V, TA = 25°С. | 
+ For conditions shown as MIN ог MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. . 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF- 
(unless otherwise noted) (see Figure 1) 


SNS4LVT244A SN74LVT244A 
(oureun | Vec = 33V «0.3 V | | Vec = 33V «0.3 V | xc. 2.7 V | Усс-3.3М +0.3У 
ae EU MIN ТҮРІ МАХ 
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SN54LVT244A, SN74LVT244A 


E! 3-V ABT OCTAL BUFFERS/DRIVERS 


WITH 3-STATE OUTPUTS 


SCBS135A - AUGUST 1992 - REVISED SEPTEMBER 1993 


PARAMETER MEASUREMENT INFORMATION 


6 
° V 


From Output 
under Test 


CL = 50 pF 
(see Note A) 


GND 






500 Q 


4--< 


LOAD CIRCUIT FOR OUTPUTS 


| | 27V 


1.5V 
OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Input 
. (see Note В) 


Output 


Мон 
1.5V 


Output 
== VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: CL includes probe and jig capacitance. 


O Open 


Data Input 


Output 
Control 


` Output 
Waveform 1 
S1at6V 
(see Note C) 


Output 
Waveform 2 
S1 at GND 
(see Note C) 


QtPLH/IPHL 


tPLZ/tPZL ` 
tPHZ/tPZH 





2.7 V 


| tsu | th | 
| | 2.7 V 
1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
A 27V 
| | оу 
tPZL —bi Wa | | 
ше та. 
| Жыр зу 
| \ 15 V | Ly sais 
OL + U. 
| | Кн а VOL 
| I tPHZ- (4 
Í s < —— aeo VOH 
15V Мон - 0.3 V 
' = 0 V 
. VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo= 50 Q, tr s 2.5 ns, tr s 2.5 ns. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


A. 

B. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
D 
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| SN54LVT245, SN74LVT245 
' 3.3-V ABT ОСТА! BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS130B – 04504, MAY 1992 - REVISED AUGUST 1993 


ө State-of-the-Art Advanced BiCMOS | SN54LVT245 . . . J PACKAGE 







Technology (ABT) Design for 3.3-V IM EN PACKAGE 
Operation and Low-Static Power ( ) 
Dissipation | біз 

е Supports Mixed-Mode Signal Operation M 
(5-V Input and Output Voltages With A2 
3.3-V Усс) AS 

е Supports Unregulated Battery Operation А4 
Down to 2.7 У АБ 

е Typical Vo, p (Output Ground Bounce) A6 
< 0.8 V а! Усс = 3.3 V, TA = 25°C A7 

е ESD Protection Exceeds 2000 V Per A8 
MIL-STD-883C, Method 3015; Exceeds GND 





200 V Using Machine Model 


(С 200 pF, R = 0) SN54LVT245 . . . FK PACKAGE 
е Latch-Up Performance Exceeds 500 mA | (TOP VIEW) 


Per JEDEC Standard JESD-17 

e Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

е Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 


description 





These octal bus transceivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 


The ’LVT245 is designed for asynchronous communication between data buses. The device transmits data from 
the A bus to the B bus or from the B bus to the A bus depending upon the logic level а the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so the buses are effectively isolated. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Тһе SN74LVT245 is available іп Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT245 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74LVT245 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE 


INPUTS 
“ОЕ pg | OPERATION 


B data to A bus 
A data to B bus 


- Isolation 
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SN54LVT245, SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS130B — 04504, MAY 1992 - REVISED AUGUST 1993 





logic symbolt F | logic diagram (positive logic) 
_ 19 
OE 
DIR 3EN1[BA] 
ЗЕМ№2[АВ] 
А2 DERE B2 
4 16 
5 15 
6 14 
AS [= B5 
ab. 13 
A6 HORE B6 
pc p 12 | | 
А? 9 11 B7 To Seven Other Channels 
A8 ы е I B8 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range VEG xs Suyu ака ЫРҚЫ Дик ЕКЕ ткы dvd uk nid eee —0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. —0.5Vto7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5 V to 7 V 
Current into any быр in the low state, lo: SNBALVT245 ..................................... 96 mA 
SN7ALVT245 .............. Васа Wave did (UAR ut 128 mA 

Current into any output in the high state, о (see Note 2): SN54LVT245 ......... eee IPTE 48 mA 
SN/ALVT245 ......................... 64 mA 

inpütelamp-current; liz (Vis). auae dae ы teu ep esed doas twr ана ЕР sf arredo —50 mA 
Output clamp: current, ок (Vo) € 0) ede ола аралдан Rr ER пере UESTRE —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ...... БЕТ Бренер УУК Рат 0.65 W 
DW раскаде „а халат атаки вена Sessa ees 0.85 W 

| . PW IDACKAGG ashe ly ev bert ae dor e PR a 0.6W 
Storage temperature tango s «aoo exe қына ды тал ed Уа ҚЫН UE ee ..... -—65?C to 150°C 


t Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
. functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Мо > Vcc. 
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SN54LVT245, SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS130B - D4504, MAY 1992 - REVISED AUGUST 1993 





recommended operating conditions 


Supply voltage 
Low-level input voltage 












SN54LVT245 | SN74LVT245 
2.7 3.6 2.7 ` 3.6 


High-level output current | 
Low-level output current 


ІО 1 Low-level output current 


` 
Vcc 
ViH High-level input voltage 
VIL 
VI Input voltage 
lOH | 
IOL 


A 
mA 
mA 
ns/V 
°C 


At/Av Input transition rise or fall rate Outputs enabled 


TA Operating free-air temperature -55 125 


T Current duty cycle < 50%, f > 1 kHz 





т 
-40 85 
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3.3-V АВТ OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS130B - 04504, MAY 1992 — REVISED AUGUST 1993 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | а 


| PARAMETER 
VIK 


Vcc = MIN to МАХЁ, ІОН = –100 pA Vcc-0.2 Усс-0.2 




































1 

Outputs high 0.13 0.5 0.13 0.19 
5 
3 


бе Vec = 3.6 V, Е 
Vi + Vcc ог GND Outputs 0.13 0 
disabled TOP ee 

4 


Alec |Усс-3У036У, Опе input at Vcc - 0.6 V, я 

: CC Other inputs at Vcc or GND | 

T All typical values are at Vcc = 3.3 V, Ta = 25°С. 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


$ Unused pins at Voc or GND ' | 
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or ОМО. 








| | SN54LVT245 SN74LVT245 
TEST CONDITIONS x UNIT 
| MIN ТҮРТ МАХ | MIN ТҮР? MAX 
| | V 
Voc = 2.7 V, Іон =- 8 mA 
VOH V 
Усс- 3 V ou--24mA | wa sassa 
Vcc - 3 V. ОН = -32 mA 
Voc = 2.7 V, loL = 100 pA 
Уос-3У loL = 64 mA 
ЫС ke Control pins | 
= or ors 
МЗЖ ыы We2V jm : 
8.8 12) A 
0.13 0.19 
| e 
4 
10 
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SN54LVT245, SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS130B – 04504, MAY 1992 — REVISED AUGUST 1993 


switching characteristics over recommended operating free-air temperature range, С = 50 pF 
(unless otherwise noted) (see Figure 1) | 


SN54LVT245 SN74LVT245 
dinis Dum (Усс-ззузозу [Vcc=27v | Усс-ззутозу |Усс-27У 
=3. +0. E. = 3. + 0.3 V 2.7 UNIT 
PARAMETER (INPUT) (OUTPUT) Мсс = 3.3 V +0.3V |Усс-2.7У | Vcc = 3.3 V +0.3 Vcc ү 


- АогВ BorA - 
ERE. HN | АЖЕ САЯ 124 4) 46 | 
іР2Н PH QF 


Г, 
4.6 
ns 
ШЕЛЕК 
sf 


ШО 
ша БЕС ав ae] a 
T All typical values are at Voc = 3.3 V, TA = 25°C. 
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SN54LVT245, SN74LVT245 
. 9.9-V АВТ OCTAL BUS TRANSCEIVERS - 
WITH 3-STATE OUTPUTS 


SCBS130B - D4504, MAY ана REVISED AUGUST 1993 


Y 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Сі = 50 pF 
(see Note A) 






LOAD CIRCUIT FOR OUTPUTS 
= 
| | 
| | | 3V 
Input  1.5V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
Input кє 3V 
(see Note B) | | б] 
PS 
Зан —14—0} an tPHL 
| | ------ Мон 
Output | 1.5V | (15V 
| | | VOL 
рн. --» eu tPLH 
| | VOH 
Output 1.5У 1.5 V 
——— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. С. includes probe and jig capacitance. 


о OD: 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
51 а7у 
(see Note С) 


Output 
Waveform 2 
$1 at Open 
(see Note C) 





іріндрні. 
tPLZ/tPZL 
tPHZ/tPZH 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


зу 
1.5 V 
| < оу 
Рам “- T 
| | 12 0 < 


3.5 V 
15V | | 


V .3 V 
VoL*03V | 


| 
| | tPHz 0) “- 
tPZH-» б | 


VX Won азу Von 
15У Мон - 0.3 V 
, = ОМ 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 0, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. | 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT273, SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 


SCBS136B — MAY 1992 - REVISED MARCH 1993 








State-of-the-Art Advanced BiCMOS SN54LVT273 ... J PACKAGE 


Technology (ABT) Design for 3.3-V SN74LVT273... DB, Dw, on PW PACKAGE 
Operation and Low-Static Power (TOP VIEW) 
Dissipation 


е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 


е Supports Unregulated Battery Operation 
Down to 2.7 V 


е Buffered Clock and Direct Clear Inputs 
е Individual Data Input to Each Flip-Flop 


е Typical Vo; p (Output Ground Bounce) 
< 0.8 V at Voc = 3.3 V, Ta = 25°C 


е ESD Protection Exceeds 2000 V Per 





MIL-STD-883C, Method 3015; Exceeds odi. “а ааа 
200 V Using Machine Model ( ) 
(C = 200 pF, R = 0) ackisg 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


е Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 

. (TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 





description 


These octal D-type flip-flops are designed specifically for low-voltage (3.3-V) Voc кеше but Wil the 
capability to provide a TTL interface to a 5-V system environment. 


Тһе ’LVT273 is а positive-edge-triggered flip-flop with a direct clear input. Information at the data (D) inputs 
meeting the setup time requirements is transferred to the Q outputs on the positive-going edge ofthe clock pulse. 
Clock triggering occurs at a particular voltage level and is not directly related to the transition time of the 
positive-going pulse. When the clock (CLK) input is at either the high or low level, the D-input signal has no effect 
at the output. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Тһе SN74LVT273 is available іп T's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT273 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74LVT273 is characterized for operation from —40°C to 85°C. 
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FUNCTION TABLE 
(each tlip-flop) 


` INPUTS | OUTPUT 
CLR CLK Q 





logic symbolt 





TENE 
CLR E 
| 11 
CLK > 
3 | 2 
1D io 1a 
4 5 
2D 00 го 
| 7 6 
зр — зо 
8 9 
4D — pee en 4а 
13 12 
sp — so 
14 15 
во LLL во 
| 17 16 
7 2-22 то 
18 19 
во | е 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 
1D 2D 3D . 4D 5D 6D 7D 8D 
A | 3 4 7 8 | 13 14 17 18 
CLK > 
> > > > > > > > C1 
" i H | 
CLR Í qd> 
2 5 6 |9 12 115 16 0 19 
10 20 за 4Q 5Q 6Q 7Q 8Q 
Í 
EXAS 
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absolute maximum ratings over operating free-air temperature range (unless otherwise поїеа)ї 


Supply voltage range, Усс............................ зз... -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT273 ..................................... 96 mA 
SN/ALVTR S ыла ы ери bus Бу я .. 128 mA 

Current into any output in the high state, lo (see Note 2): SN54LVT273 ......................... 48 mA 
SNZ4LVT279 siccis nU ER Крик кыра 64 mA 

Input clamp current, цк (М < 0) ................................. sagu ыы hb ama qo a uma ie —50 mA 
“Ouiput- clamp current, Ток (Vo <0) араван eae RAs —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.65 W 
DW package ............................. 0.85 W 

ри Руураскабешаниао маса аа лады eee ES 0.6 W 
Storage temperature range ....................................................... —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 2 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > МСС. 


recommended operating conditions | | 


`C Supply voltage 












Іо Ф Low-level output current | | | 


+ Current duty cycle < 50%, f > 1 kHz 


Ус | 
VIL i 
| | | 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


SN54LVT273 SN74LVT273 
PARAMETER TEST CONDITIONS 
















ae 2.7 V, Ц--18тА 
Vcc = MIN to МАХ, Іон = -100 uA "ec -0.2 Усс-0.2 


Vcc = 2.7 V, ОН = 8 mA 
МСС = 3 V, ІОН = — 24 mA 


(СИ tons Sms oo 


[VK | 
m 2.7 V, IOL = 24 mA 
МСС = 3 V, . loL = 16 mA 
Мос = 3 V, loL = 32 mA | 

















Vcc = 3 V, loL = 48 mA 
Vcc = 3 V, 0 = 64 тА 
Vcc = 0 ог MAX, =5.5V 

Vcc = 3.6 V, = Vcc or GND 
Voc = 3.6 V, -— 


Voc = 3.6 V, 








- 
eo 


no 
A 
eo 
дл T 


MIN ТҮРІ МАХ | MIN ТҮРІ МАХ 
uA 





ern 3.6 V, т = 0, 
| = Vcc ог GND 


= =3Vto3.6V, One input at Vcc - 0.6 V, 
Other inputs at Voc or GND 


T All typical values are at Vcc = 3.3 V, Ta = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
S This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс ог GND. 






timing requirements over recommended operating free-air temperature range (unless otherwise 


noted) (see Figure 1) 
рша SN74LVT273 I 
UNIT 











15 


o 


: 


ы. мены ИИ БИНИИ НЕЛЕР 

| Setup time Data high or low 
before CLKT - CLR high “а 
Hold time after CLK? | Data high orlow | | 











DE 
го | | о 
IG | GO | © 
оғ 
PIN 





| | 
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switching characteristics over recommended operating free-air temperature range, Сү = 50 pF 
(unless otherwise noted) (see Figure 1) a 


SN54LVT273 SN74LVT273 


UT трут) [vec=33V03v |Усс-27У| Месеззузозу |Усс-27У/ 
z3.3V +0. z 2. = 3. + 0. = 2. 
PARAMETER (INPUT) (OUTPUT) Vec =3.3V+0.3V | Мсс= 2.7 У | Voc=33Vt03V | Усс= 2.7 У | UNIT 


1.9 3.5 5.5 5.9 


. MHz 














T All typical values are at Voc = 3.3 V, TA = 25°C. 
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PARAMETER MEASUREMENT INFORMATION 






о 6У 
оо 
From Output | pon 
Under Test GND | 
| | іріндрні. 
CL = 50 pF 5000 tPLZ/tPZL 
(see Note A) tpHZ/tPzH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
' == tw к= 
| | 2.7V 
input Э Tow Data Input 
- оу 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION ' | . SETUP AND HOLD TIMES 
2.7 V - 2.7 V 
Input Output 
1.5V 1.5 V 1.5 М 
(see Note В) | | оу Сопїго! | N | оу 
| ld PES tPzL X Ф4- | 
tPLH 4» | | tPHL all tPLZ -» “ 
| |! dec NOH: =... ОШЫЙ | ^ зу ` 
Output — | 1.5V | 1.5 V p^ кн V | iy. | VoL + 0.3 V 
ШЕ VOL (see Note С) ` | p core Ob 
| <t | | jtPHz- Є 
tPHL —— | PLH Tm tPZH—^ б | | 
ири 


| | ШЕ) VOH Waveform 2 | мон-озу VOH 


eese VOL (see Note C) 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES | ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS Ug LOW- AND HIGH-LEVEL ENABLING 


NOTES: А. СІ includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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€ State-of-the-Art Advanced BICMOS SN54LVT543 . . . JT PACKAGE 







Technology (ABT) Design for 3.3-V SN74LVT543 .. . stig n PW PACKAGE 
Operation and Low Static Power | (TOP VIEW) 
Dissipation 


е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 


е Supports Unregulated Battery Operation 
Down to 2.7 V 


е Typical Vo, p (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°С 

е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 цари se 

е Bus-Hold Data Inputs Eliminate the Need (т i 
for External Pullup Resistors 

е Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 





description 


These octal transceivers are designed specifically 
for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL Interface to a 5-V 
system environment. 





The ‘LVT543 octal transceiver contains two sets of 
D-type latches for temporary storage of data 
flowing in either direction. Separate latch-enable NC — No intemal connection 
(LEAB or LEBA) and output-enable (OEAB or 

OEBA) inputs are provided for each register to 

permit independent control in either direction of 

data flow. 








The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If CEAB is 
low and LEAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 











The SN74LVT543i is available іп Tl's shrink small- outline package (DB), which provides the same lO pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT543 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74LVT543 is characterized for operation from —40°C to 85°С. 
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FUNCTION TABLET 


INPUTS aed 


CEAB LEAB OEAB 





2 
Bot 
L 
H 


t A-to-B data flow is shown; B-to-A flow control is the | 
same except that it uses CEBA, LEBA, and OEBA. 
+ Output level before the indicated steady-state input 








conditions were established. 





logic symbol8 
2 
OEBA 2: e 
CEBA — А 
1 
LEBA 
___ 13 
OEAB > 
11 N 
CEAB 
14 
LEAB œ 2С6 | 
ЕЕ 6D 1 а NÉ 


. S This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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B6 
B7 


B8 
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logic diagram (positive logic) 


OEBA 2 

CEBA 23 

LEBA 1 

OEAB 13 

CEAB 11 

LEAB 14 
A1 





To Seven Other Channels 


Pin numbers shown are for the DB, DW, JT, and PW packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Süúbply voltage Tange; V GO. u ss ла а tou bea dae edd ord Ere БЕЗ —0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) ....................... RUN PT RUIN UEM —0.5Vto7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5 V to 7 V 
Current into any output in the low state, lo: SNB54LVT543 ..................................... 96 mA 
| SNZALVT543: „еу teu EE еі ааа ЧОВ ТА 
Current into any output in the high state, lo (see Note 2): SN54LVT543 ......................... 48 mA 
SN74LVT543 osos eed ur ES xx MAS 64 mA 

Input clamp current, lk (Ур< 0) .......................................................... —50 mA 
Output clamp current, Ток (Vo < 0) ......................................... ТТТ —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 
DW package ................................ 1W 

PW package .......... du bes ССТТ 0.65 W 

Storage temperature range isses vete Ok be e WEGE a e RERO UR ERE RAO CR RE анын —65?C to 150?C 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

‘NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Мо > МСС. 
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_ recommended operating conditions 


SN54LVT543 | SN74LVT543 
мн мах| мно МАХ] 2" 


TV Supply voltage 2.7 3.61 2.7 3.6 
у High-level input voltage | x 
V Low-level input voltage | 
V | 










CC 

IH 

IL | 
Іо 1 Low-level output current 3 
At/Av Input transition rise or fall rate < | 


T Current duty cycle < 50%, f > 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT543 SN74LVT543 
PARAMETER TEST CONDITIONS UNIT 
MIN TYPT МАХ | ММ ТҮРІ МАХ 
VIK 


2.4 


0.2 

= 2.7 V, loL = 24 mA 0.5 
loL = 16 mA 0.4 

IOL = 32 mA 0.5 


; Vi = Vcc ог GND 
Control pins 
Voc = дог МАХ, М = 5.5 У 
.6 V, М| =5.5 V | 
.6 V М = VcC | АогВ portsŠ 
.6 V. Vi =0 


2 
0.2 
0.5 
0.4 
0.5 
t1 
10 
20 
: 
loff Vi or Vo = 0 to 4.5 V | 
= i or ors 

. Mold) СС V -2V p | 
88 12 
0.13 0.19 
0.2 

4.5 | 

1 


5 
Outputs high 0.13 0.19 0.13 0.19 
0.1 
4 


1 
-1 
М = Voc or GND Outputs 3 0.19 
| disabled | 
0.2 
5 
11 


=3Vor0 


T All typical values are at Vcc = 3.3 V, Ta = 25°C. 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Š Unused pins at Voc or GND 

T This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


7 
-7 
Vcc = 3Ую 3.6 V, Опе input at Vcc - 0.6 V. 
Other приб at Усс ог GND | 


2.4 
7 
--7 


V 

V 

V 
ША 
ША 
uA 
uA 
uA 
mA 
mA 
pF. 
pF 





- 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) ! | 


[iw Ршве duration | LEAB or LEBA low ` | | 


MEIN High 

Data before LEAB or LEBAT 
Low 
OW 


tsu Setup time EI 
| ЛОТЕ i 
Data before CEAB or CEBAT q : 


f ‚ Data after LEAB or LEBAT 
Hold time — 
Data after CEAB or CEBAT 


th 





switching characteristics over recommended operating free-air temperature range, С; = 50 pF 
(unless otherwise noted) (see Figure 1) | 


SN54LVT543 ` SN74LVT543 | 
КШ. ЕТ: 
PARAMETER | ыу) (output) |Усс-33У:503У |Усс-27У| Усс=ззу+озу |Vcc-27V | UNIT 


LE 


BorA 
d. 
















T All typical values are at Voc = 3.3 V, TA = 25°C. 
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PARAMETER MEASUREMENT INFORMATION 





о бу 
O 
From Output spen 
Under Test GND 
tPLH/tPHL 
CL = 50 pF tPLZ/tPZL 
(see Note A) ' А tpHz/tpZH 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
8 
| | 2.7V 
тте | | 2.7V 
при 1.5V 1.5 М Data Input 15V 1.5 V 
0У 0 V 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Input 2.7 V Sumi 2.7 V 
utpu 
. 1.5 V 1.5 V 1.5 V 
(see Note B) | | оу Сопїго! | 0v 
| is le» | tPZL = un | 
tPLH —*— | | ‘PHL | tpz! 6- 


| | uc MET | | cm 
i aveform 1.5 V 
Output | 15V | 1.5 V B CPU | | f vor*03V , ` 
| | VoL | —— МОЕ 


(see Note С) + | 


| Poe | tpuz —» 
tPHL > | | РЕН | tPZH -» 4 | 


Output 


| | VOH Waveform 2 | Уон- -0.3 V Уон 
= 0 


——— VoL (see Note С) 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES. ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS | LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, 6 € 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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€ State-of-the-Art Advanced BICMOS SN54LVT573 ... J PACKAGE 


Technology (ABT) Design for 3.3-V | кашыгы abet Can 
Operation and Low-Static Power (ТӘК MERI 
Dissipation 5Е 
е Supports Mixed-Mode Signal Operation зр 
(5-V Input and Output Voltages With ор 
3.3-М Мес) 3D 
е Supports Unregulated Battery Operation 4D 
Down to 2.7 V 5D 
е Typical Vo_p (Output Ground Bounce) 6D 
< 0.8 V at Vcc = 3.3 V, TA = 25°C | 70 


е ESD Protection Exceeds 2000 V Per 8D 
MIL-STD-883C, Method 3015; Exceeds GND 
200 V Using Machine Model 


(C = 200 pF, R = 0) SN54LVT573 ... ЕК PACKAGE 
€ Latch-Up Performance Exceeds 500 mA (TOP VIEW) 
Per JEDEC Standard JESD-17 


е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


е Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 





description 





These octal latches are designed specifically for 
low-voltage (3.3-V) Мсс operation, but with the 

. capability to provide a TTL interface to a 5-V 
system environment. 


The eight latches of the ‘LVT573 are transparent D-type latches. While the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When the latch enable i is taken low, the Q outputs are latched at the logic 
levels that were set up at the D inputs. 


A buffered output-enable (OE) input can be used to place the eight атра in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


The output-enable (OE) input does not affect the internal operations of the latches. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT573 is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT573 is characterized for operation over the full military temperature range of —55°С to 125°C. The 
SN74LVT573 is characterized for operation from —40°C to 85°C. 
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FUNCTION TABLE 
(each latch) 





logic symbolt 
2 1 
OE > 
11 
LE 
2 19 
1D iY 10 
3 18 
2D E 20 
4 17 ; 
зо Pe зо 
5 16 
ар E sa 
6 15. 
во — во 
| 7 14 
вр — во 
8 13 
7D — ү 279 | 
To Seven Other Channels 
во — во | 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 


and | 


EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


Supply voltage range; Мос: uuu suya ықы алка бе ew ew E NE RR aS -0.5 V to 4.6 V 

Input voltage range, VI (see Note 1) ................. ited say ИЛТТЕ ТЛ Т О Г -0.5 Vto 7 V 

Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5 V to 7 V 

. Current into any output in the low state, Io: SN54LVT573 .................................. ... 96 mA 

| SNTALV 1010: 342i еар қада қын dc eda 128 mA 

Current into any output in the high state, lo (see Note 2): SNB4LVT573 .............. P E 48 mA 

| | | SN/AEVTBTS: озеш лин ЫРУ кража 64 mA 

Input clamp current, цк (Vj < 0) ........... "er 2-50 mA 

Output clarip current, loc (Vo <O) 2. яза Ык ЖАР KR KR WERE VERRE ES —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package РЕТРО E EE NEE 0.65 W - 

DW package. < 22а авад 0.85 М 

PW package .............:.......:......... 0.6 W 

Storage temperature range ............ ДИ асан аа КҮ E Келе И талы та ата -659С to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
. implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


:.2. This current will only flow when the output is in the high state and Мо > МСС. 
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recommended operating conditions 


ОИЕ aN s E 


7 = duty cycle < 50%, f > 1 kHz 





/ 













йы Ls 
* ES 


ns/V 


а та 
32| mA | 
OMA 
CIAM 
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electrical characteristics over recommended брега по free-air temperature range (unless 
otherwise noted) 


SN54LVT573 SN74LVT573 
PARAMETER TEST CONDITIONS UNIT 
MIN ТҮРІ MAX MIN TYPT MAX 


sie Ne ІОН = —100 pA Усс-0.2 vcc- -0.2 





























VOH Y 
TIE ІОН = 24 mA — 
Vcc=3V, ІОН = -32 тА BE k= == 
Vcc=27V,  _ loL- 100A 2| 02 
Voc - 27 V, IOL = 24 mA 58005 
ОСЗ T +L 

VoL 

Vcc=3V, lo. = 32 тА 502-505 
Voc -ЗУ, loL = 48 mA 55 _ 
Voc - 3 V, о. = 64 тА pS 
| МСС = 0 or МАХ}, =5.5V  — ШЕМЕ 
| TERT) =Voo or GND ee 
voo=38 “Vos — 





lo 

|а 
Дас ae Гв] 
[oan [с-з Vo=av — eee | ENTE 
Усс-36М ^ ЧУо-05У 
Outputs high 








0.55 
0.19 


Outputs 
disabled 


Aes Усс = 3Vto3.6V, Опе input at Vcc - 0.6 V, 
CC Other inputs at Voc ог GND 





Vo=3Vor0 


T All m values are at Vcc = 3.3 V, TA = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 





timing eguitean over recommended operating free-air temperature range (тебе otherwise 
noted) (see Figure 1) 


| | SN54LVT573 | Q  SNAWIS3 ` | 
Vec 23.3 V £0.3 V | Wagan тозу остану 2ту |Vcc 233V£03V ————— 2.7V | UNIT 


[OWN | 

аз | m | 
oe | m 
[38 [m] 








tsu Setup time, data before LE} | High or low 
tq Hold time, data after LEJ High or low 
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ce Te le a IN NCC ENE aE а о M WI gU DESC жыла а с 2 аса саа А А А оо тт up OUO 
switching characteristics over recommended operating free-air temperature range, С; = 50 pF 
(unless otherwise noted) (see Figure 1) 


| [ MN MAX | 
as 
" 


tPHL 





















tPHZ 


NW 


T All typical values are at Voc = 3.3 V, TA = 25°C. 
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PARAMETER MEASUREMENT INFORMATION `` 









о бу 
O 
From Output Span 
Under Test GND 
tPLH/tPHL 
CL = 50 pF tPLZ/tPzL 
(see Note A) tpHz/tpZH 
LOAD CIRCUIT FOR OUTPUTS | 
2.7V 
Timing Input 
. 0 V 
| o | 
| | 2.7 V 
icm 27V. — 
рч KSN Шы Data Input 
0v OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
2.7V 2.7V 
(see Note B) | | оу Control | оу 
| | РЕ д. и “- | 
tPLH —14—5 Ж | ‘PHL | | tpLz pl “- 
| | ------ Мон w е 1 | | | Зу 
1.5 V averorm 1.5У 
Output | £ 1.5V | N | Slate V | | VoL*03V , 
| | VOL (see Note C) | | анг 0) ИЖ 
tPHL T & Meg | ‘PLH өше РН 01 16 | 
шри ees 
| ies | mm VOH — Waveform 2 | | E мон-озу ОН 
Output | З 51 at GND = 
| ——-— VOL (see Note C) = 0V 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. 
B. 
С; 


. CL includes probe and jig capacitance. 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tf < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


р. 


The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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ө State-of-the-Art Advanced BiCMOS SN54LVT574 ... J PACKAGE 
Technology (ABT) Design for 3.3-V ыы лыны ыы 
Operation and Low-Static Power y ) 

Dissipation OE 

е Supports Mixed-Mode Signal Operation 4D 
(5-V Input and Output Voltages With ор 
3.3-V Vcc) 3D 

ө Supports Unregulated Battery Operation 4D 
Down to 2.7 V 5D 

ө Typical Vo, p (Output Ground Bounce) 6D 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 7D 

е ESD Protection Exceeds 2000 Per 8D 
MIL-STD-883C, Method 3015; Exceeds GND 
200 V Using Machine Model 
(C = 200 pF, R = 0) SN54LVT574 . .. FK PACKAGE 

€ Latch-Up Performance Exceeds 500 mA (TOP VIEW) 


Per JEDEC Standard JESD-17 


е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

e Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 


description 





These octal flip-flops are designed specifically for 
low-voltage (3.3-V) Усс operation, but with the 
capability to provide a TTL interface to a 5-V 
system environment. 


The eight flip-flops of the 1УТ574 are edge-triggered D-type flip-flops. On the positive transition of the clock 
(CLK) input, the Q outputs are set to the logic levels that were set up at the data (D) inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


The output-enable (OE) input does not affect the internal operations of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Тһе SN74LVT574 is available in TI’s shrink small-outline package (DB), which provides the same І/О pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT574 is characterized for operation over the full military temperature range of —55?C to 125?C. The 
SN74LVT574 is characterized for operation from —40?C to 85°C. 
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FUNCTION TABLE 
(each flip-flop) 





logic symbolt 
_ 1 
OE i СЫ EN 
CLK [^ C1 
2 19 
3 18 
2D л го 
4 17 
5 16 
aD a го 
6 15 
sp x | s 
7 14 
8 13 
7D — БИКЕ z 70 | 
| To Seven Other Channels 
во — во | | 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Мос ............................ er eee алы ГГ УР -0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) ............. Unam d M LE Mu s E -—0.5Vto7V 

Voltage range applied to any output in the high state or power-off state, Vo 1380 Note 1) .... -0.5Vto7V 

Current into any output in the low state, lo: SN54LVT574 ............................... ТТІ” 96 тА 

SN74LVT574 ......... ЛТ Т 128 mA 

Current into any output in the high state, Іо (see Note 2): SN54LVT574 ......................... 48 тА 

SN74LVT574 ............ uon ae ce ceeds 64 mA 

Input clamp current, цк (Vj < 0) ..................... а ee ee Cee eee ТЛ Т -50 mA 

Output clamp current, lox (Мо < 0) ............................... Ж eosam quic dant i SORE .—50 mA 

Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.65 W 

DW package. „геол RE RE TR RR 0.85 W 

| PW package ...... uuu а d tA I asta 0.6 W 

Storage temperature range ............... КОЛО СООЛ кета а ыма tapas —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | | 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > Vcc. 
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recommended operating conditions 


w c ea а Е 
PE i le 


lout Low-level output current 























T Current duty cycle < 5096, f 2 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 
— 2-71 SN54LVT574 SN74LVT574 
PARAMETER | TEST CONDITIONS + UNIT 
| | . MIN ТҮРІ MAX] MIN ТҮРІ МАХ 


Vcc = MIN to МАХ, Іон = —100 pA BE Vcc-0.2 Усс-0.2 
Vcc = 2.7 V, Юн =—8 mA 


Voc=3V, lon =-24mA СЕ ЕТЕ 
Усс- ЗМ. lOH = -32 mA are 


ІК : 
OH 
Vcc = 2.7 V, loL = 24 mA 05, 
voo=3¥ L= 16 mA ооа 
Or ШМос-зУ, 101 = 32 mA 0 
ІСС 
j 
Co 


V V 
V V 
V V 
Vcc = 3 V, loL = 48 mA | | 
Voc = 3 V, IOL = 64 mA 
uA 
C 




















































Усс = 0, Vj or Vo = О іо 4.5 V | +100 


| VI = 0.8 V | E 
li(hold) МСС 23V Data inputs z 


Мсс-0оғМАХҰ) М = 5.5 
Voc = 3.6 V, VI = Vcc ог GND | 
Vcc = 3.6 V, М| + V 

са | = Data pins  : 
Vcc = 3.6 V, М+0 


lozH E e ra 





Voc = 3.6 V, Vo=3V 





ОЛ. Voc = 3.6 М, ` Мо = 0.5 V 


0.13 0.19 0.13 0.19 


Outputs high 


Vi = Vcc ог GND Outputs 


disabled 


7 
-7 
A. Voc=3Vto3.6V, One input at Vcc - 0.6 V, 
CC Other inputs at Voc or GND ; 





T All typical values are at Vcc = 3.3 V, TA = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 





2.4 
2 | 
0.2 
+1 
| 75 
| -75 
Vcc =3.6 V, | | Outputs low | 87 12 87 12 
ЕСЕЛІ 0.13 0.19 013 0.19 
= 
_4 DENIS HUN 











timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) | 


SN54LVT574 | SN74LVT574 
UNIT 


Vec = 3.3 УМ + 0.33 У | Усс-2.7У | Усс-3.3М+ 0.3 М | Усс-2.7У 
fclock Clock frequency 


tw Pulse duration, CLK high orlow . 


{ Setup time, 
su data before CLKT 


th Hold time, data after CLKT 











High or low 
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switching characteristics over recommended operating free-air temperature range, С. = 50 pF 
(unless otherwise noted) (see —— sima — — ш 


© > SN54LVT574 «| 8М744мт674 | 
ЕВОМ то 
-| PARAM 
ETER | (INPUT) (OUTPUT) 


ТА! е values are at Vcc = 3.3 V, TA = 25°С. 
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PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 






LOAD CIRCUIT FOR OUTPUTS 

| | 2.7V 
Input 1.5 V 1.5 V 
| ov. 

VOLTAGE WAVEFORMS 
PULSE DURATION 
Input a 2.7 V 
(see Note B) ° 0v 


Output 


VOH 
1.5 V 


——— VoL 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 


NOTES: A. CL includes probe and jig capacitance. 


о OD; 


Timing Input 


tPLH/tPHL 
tPLZ/tpzL 
tPHZ/tPZH 





| | 2.7V 
Data Input 1.5 V 1.5 V 
- 0v 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
2.7 V 
Output 1.5 V 
Control | | 0v 
Ра -» p | | 
Ошри | | i | l 'PLZ > < зу 
Waveform 1 | 1.5 V | | 
S1at6V | VoL + 0.3 V VoL 
(see Note C) ни | teHz 0 “- 
tPZH — | 
Output | ———— Voy 
Waveform 2 15V VoH - 0.3 V 
S1 at GND s 
(see Note C) sov 
| VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING | 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, is 50 Q, tr < 2.5 ns, {< 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the шр control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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е State-of-the-Art Advanced BiCMOS SN54LVT646 . .. JT PACKAGE 
Technology (ABT) Design for 3.3-V ааа алады ыы 
Operation and Low-Static Power (TOF VIEW) 
Dissipation CLKAB 

е Supports Mixed-Mode Signal Operation | SAB 
(5-V Input and Output Voltages With | DIR 
3.3-V Voc) M 

е Supports Unregulated Battery Operation A2 
Down to 2.7 V АЗ. 

е Typical Мо p (Output Ground Bounce) A4 
< 0.8 V at Усс = 3.3 V, TA = 25°C A5 

е ESD Protection Exceeds 2000 V Per A6 
MIL-STD-883C, Method 3015; Exceeds A7 
200 V Using Machine Model A8 
(C = 200 pF, R = 0) GND 

€ Latch-Up Performance Exceeds 500 mA | 
Per JEDEC Standard JESD-17 SN54LVT646. .. FK PACKAGE 

e Bus-Hold Data Inputs Eliminate the Need (TOP VIEW) 


for External Pullup Resistors 


е Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline : 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 


description 


These bus transceivers and registers are 
designed specifically for low-voltage (3.3-V) Vcc 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 





The 'LVT646 consists of bus transceiver circuits, | 
D-type flip-flops, and control circuitry arranged for NC — No internal connection 

multiplexed transmission of data directly from the 

input bus orfrom the internal registers. Data on the 

A or B bus is clocked into the registers on the 

low-to-high transition of the appropriate clock (CLKAB or CLKBA) input. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed with the 1У7646. 


Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. 


The select-contro! (SAB апа SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus receives data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
. data. Only one of the two buses, A or B, may be driven at a time. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Тһе SN74LVT646 is available іп Т” shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 
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description (continued) 


The SN54LVT646 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74LVT646 is characterized for operation from —40?C to 85?C. ; 


| | FUNCTION TABLE 


INPUTS | | DATA I/O 
OPERATION OR FUNCTION 
E DIR CLKAB CLKBA SAB SBA А1 THRU А8 В1 THRU В8 


Input Unspecifiedt Store A, B unspecifiedt 
Input Input Store A and B data 
Input disabled Input disabled 









т 






х 
— 
> 






г гт ти 

г гіх хіх x 
хіх xjr + ж 

"T 

гіх хіх хіх x 
XIT гіх хіх x 


. . Output Input Real-time B data to A bus 
Output Input Stored B data to A bus 
L H Input Output Real-time A data to B bus 


- 
т 
- 
> 
= 
> 


Input Output Stored А data to B bus 


T The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. | 
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21 3 1 2 2 22 21 3 1 2 2 22 
OE ОА CLKAB CLKBA SAB SBA OE ОА CLKAB CLKBA SAB SBA 
L L X X X L L H X X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER | 
BUS B TO BUS A BUS A TO BUS B 





21 <. 1 23 2 22 21 3 1 23 2 22 
OE DIR СІКАВ CLKBA SAB SBA OE DIR СІКАВ CLKBA SAB SBA 
X X T X X X L L X L X H 
X X X T X X L H | L X H X 
H X T T X X | 
` STORAGE FROM | TRANSFER STORED DATA 
A, B, ORAAND B | ТО AAND/OR B 


| Figure 1. Виз-Мападетеп! Functions 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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logic symbolt 


OE 


. DIR 


CLKBA 
SBA 
CLKAB 
SAB 


A1 


‚ A2 
A3 
A4 
A5 
A6 
A7 
A8 


3 EN1 [BA] 
3 EN2 [AB] 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 





11-56 


K... TEXAS. 2 
INSTRUMENTS 


POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 


20 


19 
18 
17 
16 
15 


14 


13 


В1 


В2 
B3 
B4 
В5 
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B7 
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logic diagram (positive logic) 


21 


OE С 
É 
Це: 
DIR —3 | 
CLKBA —23 
SBA 22 _ 
CLKAB - 1 > 
SAB —2 
One of Eight 
Channels 
A1 


2 
0 ы 





P-S 
г------- So иненің 
l: 22 a eee ed 





To Seven Other Channels 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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. absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Voc ................. сызат фо Ара ОГ Г ЛОТ ГТ -0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) ........................... оа ета са aie ee —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) . . 70.5 Vito 7 V | 
Current into any output in the low state, Io: SNB54LVT646, ..................................... 96 mA 
SNYZALVTOAO ыла PERS e Sopa Cedo 128 mA 
Current into айу: output in the high state, 10 (see Note 2): SN54LVT646 ......................... 48 mA 
| SN74LVT646 ......................... 64 mA 
Input clamp current, цк (Vj < 0) ...... DNE aes РТР ДВ ENS "NES —50 mA 
Output clamp current, lok (Мо < 0) ........................................ өзір дертін -50 mA 
Maximum power dissipation at TA = 55°C (in still air): ОВ package ............................... 0.7 W 
DW package .................: rape sis iaa дн 1W 
| | | PW Md pese aus ntu ree e О СҮ 0.65 W 
Storage temperature Tange эзуу» рн алая та ded t quie . —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operand conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp- -current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > Vcc. 


recommended operating conditions 


E SN74LVT646 


ыш тш т о s 7) 
СИТТ ГИ oz T 
Уш Low-levelinputvotage ов s 
V mp — — —_ — C | 55 sj 
eC aces НИСТ) NT 
Пази 
T e ет 
1| m 
Тестке 










r mem duty cycle < 50%, f > 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54LVT646 SN74LVT646 | 
TEST CONDITIONS UNIT 
Мін ТҮРЕ МАХ 
TE TMIN to МАХ, ОН = 100 pA Усс-0.2 


Vcc = 2.7 V, Юн = 8 mA 





PARAMETER 





< 
| i 
т 
























Vcc = 3 V, loH = 24 mA d 
Voc = ЗУ, ІОН = -32 mA 

Voc = 2.7 V, loL = 100 pA 

Voc = 2.7 V, loL = 24 mA 

Vcc = 3 V, lo, = 16 mA 











Vcc = 3 V, loL = 32 mA 
Voc = 3 V, IOL = 48 mA 
МСС 23V, o 64 mA 








гә 

A 
| 
-. 
№ 


Vcc = 3.6 V, = Vcc or GND Central pris 

Vcc = 0 or MAXİ, =5.5V 

Voc = 3.6 V, T 5.5 V 100 2f pA 
Vcc = 3.6 V, М = Усс А or B portsŠ 

Vcc = 3.6 V, Vi = 0 


үк еми 
ace 
ТЕСТІ 

эү 9s 
=], 
E 
—=Í 
арын 
7% 
pc 
n 
Lepus 





Voc = 0, VI э Уо = 01045 


88 
Vcc = 3.6 V, МО = ЗУ 
Vcc = 3.6 V, Vo = 0.5 V 


л 





ll(hold) 


l 
л 


| NI 
со 
со 





lOZH 
lozL 


VOL 


Усс = 3.6 V, 





0.13 013 0.19 


| | 
CC Vi = Voc ог GND Outputs 


disabled 


Al Y VCC = 3Vto3.6V, One input at Vcc - 0.6 V, 
CC Other inputs at Voc or GND 


Ci М + 3 Мог 0 


Со Vo=3Vor0 | 


T All typical values are at Voc = 3.3 V, TA = 25°C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Š Unused pins at Voc or GND 

1 This is the increase in supply current for each input that i is at the specified TTL voltage level rather than Усс or GND. 





AB 
сл 


осите: i 
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timing requirements over recommended operating free-air temperature range (unless otherwise - 
noted) (see Figure 2) | | | | | 


SN54LVT646 SN74LVT646 | 
cc =3.3Vt03V | Усс-2.7У | Vcc=33V+03V | Vcc -27V | UNIT 


Voc = З. + 0. 

0 |. 150 0 

022 Setup time, A or B before ктр [| #05 
| 25 J| 3 EXE _ a 


3. 
1. 
° |м [9 jv 


Hold time, A or B after 
CLKABT or CLKBAT 

switching characteristics over recommended operating free-air temperature range, С; = 50 pF 

(unless otherwise noted) (see Figure 2) | 
















fclock Clock frequency x 


th 























SN54LVT646 SN74LVT646 
| a dcs Tum (Усс-эзузозу |Усс-27У | Усс-33У<03У [Vcc-27V. 
= 3. + 0. = 2. = 3. + 0. = 2. 
PARAMETER (INPUT) (OUTPUT) Vec = 3.3 У + 0.3 У | Vec=2.7V | Усс-3.3М+03М |Усс-27У) UNIT 
[ wa | — | Е LL P Lw- 
РЫН | -CLKBAor - 12 Бә | вә | 18 зв 57 
Aor B 
PLH Aor B BorA 
ELH SBA or SABE AorB 
Р2Н АогВ 
| . AorB 
А ог В - . 
А огВ - 


T All typical values аге at Vcc = 3.3 V, Ta = 25°С. 
+ These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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From Output 
Under Test 


Сі = 
(see Note A) 


Input 


Input 
(see Note B) 


Output 


Output 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. 
B. 
C. 


D. 
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PARAMETER MEASUREMENT INFORMATION 






о 6V 
O Open 
GND 
Е tPLH/tPHL 
50 p tPLZ/tPZL 
їрн2/р2н 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
po 
| | 2.7V | | | 277 
кеМ ром Data Input 1.5 V 1.5 V 
0У OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
27V Duis 2.7 N 
utpu 
1.5 V 1.5 V 1.5 V 
| | оу Control | OV 
| | | | tPzL zi «— | 
ірін 71€ —5 tPHL | | ы 0 PR 
| | — —— VoH Output | | | 3V 
| 15V Waveform 1 1.5 V | | 
RINE] Slat6 V | VoL + 0.3 V 
| VOL | ——— VO 
| (вее Мо!е С) | | tPHZ -» 4 
tPHL --- > 4 tPLH Durs tPZH -» ұй | 
utpu -------- V 
| 1.5 V | 15V VOH Waveform 2 15у Мон - 0.3 V on 
i " S1 at GND | | 
——— VOL (see Note C) | UM 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


PROPAGATION DELAY TIMES 


CL includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2. 5 ns, tr € 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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ө State-of-the-Art Advanced BiCMOS SN54LVT652... JT PACKAGE 
Technology (ABT) Design for 3.3-V SN74LVT652 . . E PW PACKAGE 
Operation and Low-Static Power ( ЕЗ0 
Dissipation CLKAB П 

е Supports Mixed-Mode Signal Operation SAB 
(5-V Input and Output Voltages With OEAB 
3.3-V Vcc) Al 

ө Supports Unregulated Battery Operation A2 
Down to 2.7 V A3 

е Typical Мо p (Output Ground Bounce) | A4 
< 0.8 V at Vcc = 3.3 V, TA = 25°C AS 

е ESD Protection Exceeds 2000 V Per | Аб 
MIL-STD-883C, Method 3015; Exceeds А? 

200 М Изта Маспте Моде! A8 
(C = 200 pF, R = 0) GND 

е Latch-Up Performance Exceeds 500 mA | | 

Per JEDEC Standard JESD-17 5М541У7652... FK PACKAGE 


e Bus-Hold Data Inputs Eliminate the Need (TOP VIEW) 


for External Pullup Resistors 


е Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs | 


description 


These bus transceivers and registers are 
designed specifically for low-voltage (3.3-V) Voc 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 





The 'LVT652 consists of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 


NC - No internal connection 


Output-enable (OEAB and ОЕВА) inputs are provided to control the transceiver functions. Select-control (SAB 
and SBA) inputs are provided to select whether real-time or stored data is transferred. The circuitry used for 
select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between · 
stored and real-time data. A low input selects real-time data, and a high input selects stored data. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the ’LVT652. 


Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remains 
at its last state. | 





Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 
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description (continued) 


The SN74LVT652 is packaged in ТР в shrink small- outline package (DB), which provides the same МО pin count | 
and functionality of standard small- outline packages in less than half the printed-circuit-board area. 


The SN54LVT652 is characterized for operation over the full military temperature range of —55?C to 125°C. The 
SN74LVT652 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


| ШЕНІ» DATA ЏО? OPERATION OR FUNCTION 
OEAB  OEBA СІКАВ  CLKBA SAB SBA | А1 THRUAS B1 THRU B8 


Input Input | Isolation 


r 
r 


Input Input Store A and B data 
Input Unspecifiedt Store A, hold B 
Input Output Store A in both registers 
Unspecifiedt Input Hold A, store B 
Output Input Store B in both registers 
Output Input Real-time B data to A bus 
. Output Input Stored B data to A bus 
| Input Output Real-time A data to B bus 
Input Output Stored A data to B bus 


Stored A data to B bus and 
stored B data to A bus 


T The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

t Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 


c UE USO RESI т гт т 
гох хх ә г ә ә ә 
хх г x ә ә ә г > 


L 
L 
X 
H 
L 
L 
L 
L 
H 
H 
H 


m 
r 
г 


Output Output 
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3 21 1 23 2 22 . 3 21 1 23 2 22 
OEAB ОЕВА С КАВ СКВА SAB SBA ОЕАВ ОЕВА С КАВ CLKBA SAB SBA 
L L X X X L H H X X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS B TO BUSA BUS ATO BUS B 





3 21 1 23 2 22 3 21 1 23 2 22 
OEAB OEBA CLKAB CLKBA SAB SBA : OEAB OEBA CLKAB CLKBA SAB  SBA 
X H T X X X H L L L H H 

L X X T X X 
L H T T X X 
| STORAGE FROM | TRANSFER STORED DATA 
A, B, ORAAND B | . TO A AND/OR B 


| Figure 1. Bus-Management Functions 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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logic symbolt 


ОЕВА 


ОЕАВ 
CLKBA 
SBA 


 CLKAB 


SAB 


A1 


. A2 
A3 
А4 
А5 


А6. 


A7 
A8 





N Емі [BA] 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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logic diagram (positive logic) 


_— 21 
OEBA gs 


OEAB > 
CLKBA — 

SBA 
CLKAB— > 


SAB 


One of Eight 
Channels 


А1 
2 
: B1 





+ 
БТ oe 
| en es ИСААК eee ENEE 





To Seven Other Channels 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ........................ банан алыл sake xa qudd dod pages —0.5 V to 4.6 V 
Input voltage range, Vi (see Note 1) .................................................. —0.5Vto7 V 

. Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7V 
. Current into any output in the low state, lo: SN54LVT652 ......................... LU m ... 96 mA 
SN74UVT652 „ауар: КТГ 128 mA 

Current into any output in the high state, lo (see Note 2): SNB4LVT652 ......................... 48 mA 
SN74LVT652 ......................... “64 mA 

Input clamp current, lic (Vi < 0) poscat da estt ha Cahua a au eda d ОЛСЕ УО ced Waka избия —50 mA 
Output clamp current, lok (Мо < 0) «ize ees kasu hace eta нав нк кык ER EAE ин —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ................... oi pa pano 0.7 W 
DW package .......... NU ТТТ 1W 

PW Dackado:;.os essa oes а ended hems 0.65 W 

Storage temperature range ...................................................... .. —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may.affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Мо > МСС. 


recommended operating conditions 


T ar duty cycle < 50%, f > 1 kHz 


SN54LVT652 | SN74LVT652 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT652 SN74LVT652 
PARAMETER TEST CONDITIONS 
V 
V 












MIN TYPT МАХ | ММ ТҮРІ МАХ 


Vcc = MIN to МАХ, Іон = 7100 pA Усс-0.2 Vcc-0.2 

Voo-27W.  lou--8mA 
š аны 

Voc = ЭМ. ОН -З2 mA СЕННЕН 
О 


Vec=27V, lo. = 100A = = 
TT MEME сила оо 
veo=3¥ OL = 16 та a te 


H 
L 
Voc =3V, loL = 32 тА pS | 
) 


| 
= 
N 


c 
= * < < z 
3) 2 B5 + |5 |< HÉ 








Voc = 3 V, Юн = 24 mA 




















Vcc = 3 V, Ог = 64 mA 


Vcc = 3.6 V, VI = Vcc or GND 
Voc = дог MAXİ, | V|=5.5V 

Voc = 3.6 V, М| = 5.5 V 

Voc = 3.6 V, М + Vcc 

Vcc = 3.6 V, Уі-0 


2.4 4 
I(hold CC = 75 7 
0 





4 
5 
5 
5 

1 

2 

9 

‚2 


Control pins 














A or B ports 





A ог В ports А 


om |Усс-98У Уо-3У pO 
од |Усс-36У, Морел a | er) 
Outputs high 0.13 0.19 0.13 0.19 

19 

2 


Voc=3.6V, — 88 _ 
CC VI = Усс or GND Outputs a 
disabled | 
u 4.5 
iO 





A 








H. 

| m 
VCC=3Vto3.6V, Опе input at Voc - 0.6 V, 

мес! Other inputs at Vcc ог GND x T 

C М = ЗМого 


T All typical values are at Vcc = 3.3 V, Ta = 25°С. 


+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Мсс or GND | 
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


5 
5 
8 
0.1 
4 





0. 
0 
0.5 
+ 
2 
8 1 
3 0.1 
0 
5 
11 


А 
А 
pF 
pF 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 


SN54LVT652 SN74LVT652 | 
; Vcc =3.3V+0.3V | Усс-2.7У | Усс=3.3У+0.3У | Усс-2.7У | UNIT 








des eo Clock frequency 










Pulse duration, CLK ‘ty Ршве duration, CLK high orlow | or low 
Setup time, A or B before | Data high 

CLKABT or CLKBAT Data low 

Hold time, A or B after 

CLKABT or CLKBAT 


switching characteristics over recommended operating free-air temperature range, Су = 50 pF 
(unless otherwise noted) (see a 2) 


Қ Tm 
Lm cs [um we um n ширин м _ 
ae теи алии Ою | t — | 


CLKBA or ES 
iPHL CLKAB 


КАНАЛЕ 
ШУ >; 
PLH SBA or ЗАВ AorB 
tPHL ae 
















A 





T All typical values are at Vcc = 3.3 V, Ta = 25°C. 
+ These parameters are measured with the internal output state of the donge Бора opposite to that of the bus input. 
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PARAMETER MEASUREMENT INFORMATION 





О бу 
O 
From Output pen 
Under Test GND ; 
tPLH/tPHL 
CL = 50 pF tPLZ/tpzL 
(see Note A) ЇРН2/Р2Н 
LOAD CIRCUIT FOR OUTPUTS 
Timing Input 
hd 
| | 2.7V 
-— | | 2.7 V 
nput 15V 15V Dated: EY ЖЕН 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Input 2.7 V Output 2.7 V 
utpu 
1.5 V 1.5 V 1.5 V 
(see Note B) | | оу Control | оу 
| | уй. 'PZL > = | 
t t 
PLH —4—» | | ‘PHL ERES | tpLz | 4 
| | = VoH | Wava i x 1.5 V | | ы 
1.5У А 
Output | 15V | ста бу | | VoL*03V / 
| | VOL (вее Note С) | ERR P OL 
wass NOU T mes RP 
utpu 


| | VOH Waveform 2 | Уон-0.34 у Уон 
ж 0 


——— VoL (see Note С) 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Сү includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR x 10 MHz, Zo = 50 Q, tr < 2.5 ns, tr < 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. | 


Figure 2. Load Circuit and Voltage Waveforms 
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 SN54LVT2952, SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


SCBS152B - MAY 1992 — REVISED JULY 1993 


€ State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Voc) 


е Supports Unregulated Battery Operation 


SN54LVT2952 . . 
SN74LVT2952 ... 
(TOP VIEW) 


B8 Ц 
B7 [}2 
B6 [| 3 
B5 Ца 
B4 [] 5 





. JT PACKAGE 
DB, DW, OR PW PACKAGE 


24 Vcc 
23 A8 
22|] A7 
21 A6 
20 A5 


Down to 2.7 V B3 6 191] A4 
е Typical Мо p (Output Ground Bounce) B2 Ц7 18|] АЗ 
« 0.8 V at Усс = 3.3 V, TA = 25°C в в 17) A2 


e ESD Protection Exceeds 2000 V Per 
. MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 


OEAB [Í 9 
CLKAB Ц 10 
CLKENAB |] 11 
GND [| 12 






16 A1 

15|| OEBA 
141] CLKBA 
13[] CLKENBA 





(C = 200 pF, R = 0) 
е Latch-Up Performance Exceeds 500 mA 





Per JEDEC Standard JESD-17 erat eras Wa ees 
е Bus-Hold Data Inputs Eliminate the Need iB 
for External Pullup Resistors ого 9 Or 
€ Package Options Include Plastic тол 
Small-Outline (SOIC), Shrink Small-Outline ps 5 432 1 2827 E re 
(SSOP), and Thin Shrink Small-Outline 
4 : : ВА 6 24 Ц A5 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPS ` 8317 2311 А4 
NC |] 8 22 NC 
NT В2|19 21Ц АЗ 
description ві 10 Пар 
These octal bus transceivers and registers are OEAB [| 11 19ЦА1 


designed specifically for low-voltage (3.3-V) Voc 


: . s И лл ll IF jl ID I | 
operation, but with the capability to provide a TTL 3 Q а 9 < < |< 
interface to a 5-V system environment. [szo ЕУ Ш 

О O 
. The ’LVT2952 consists of two 8-bit back-to-back A A 


registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 
B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input 
provided that the clock-enable (CLKENAB or 
CLKENBA) input is low. Taking the output-enable 
(OEAB or OEBA) input low accesses the data on 
either port. 


NC — No internal connection 





Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Тһе SN74LVT2952 is available in T's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT2952 is characterized for operation over the full military temperature range of —55°C to 125°C. 
me SN74LVT2952 | is characterized for operation from —40°C to 85°C. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1993, Texas Instruments Incorporated 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54LVT2952, SN74LVT2952 / : | 
3.3-V АВТ OCTAL BUS TRANSCEIVERS AND REGISTERS 


. WITH 3-STATE OUTPUTS 
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logic symbol$ 


FUNCTION TABLET 


INPUTS OUTPUT 
CLKENAB CLKAB ОЕАВ A B 


L 


















H X X Bot 
X HorL L X Bot 
L | T L L L 
L Т L H H 
H Z 


T A-to-B data flow is shown; B-to-A data flow is similar 
but.uses CLKENBA, CLKBA, апа OEBA. 
t Level of B before the indicated steady-state input 
conditions were established. 





15 


OEBA x 


13 


CLKENBA > 


CLKBA 
OEAB 


14 


9 
11 


CLKENAB ES 


CLKAB 


A1 


A2 
A3 
A4 
A5 
A6 
A7 
A8 


10 


16 


17 
18 
19 
20 
21 

22 
23 


= мо ва ai Nn 


= V V 
5 
| = 
A 
4 


§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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B4 
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B7 
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SN54LVT2952, SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
| WITH 3-STATE OUTPUTS 
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logic diagram (positive logic) 


MEET 
CLKENA d 
PUE M 


10 





CLKAB 


9 
OEAB -4> 
CLKENBA —° | „В 
(СЕНІ ЕЖ 
14 
CLKBA | | 
cro AG 
OEBA > 
< 
в. Z Е 
ai $ E % Bi 
іш i | 


$< 


_ To Seven Other Channels 
Pin numbers shown are for the DB, DW, JT, and PW packages. | 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ............. Nue qud a И ы” —0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) .................................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
. Current into any output in the low state, lo: SNB4LVT2952 .................................... 96 mA 
SN7ALVT2952 ..................... DD РЕЗЕ" 128 тА 

Current into any output іп the high state, lo (see Note 2): SNB4LVT2952 ...................... .. 48 ПА 
SN74LV T2952 rss eee ese aie wakes 64 mA 

Input clamp current, ик (Vj < 0) ............. ТЫР ИЕР КЕРЕККЕ ОИРУ -50 тА 
Qütput- clamp curent Токмо 0)" iae ейи екн opt op tame БАО SPP a E e dit —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................... 0.7 W 
DW package ................................1М 

РЛГраскайе»,>22%а ғара ыс 2... 0.65 W 

Storage temperature range ....................................................... —65?C to 150?C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended срегашо conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Мо > Vcc. 


recommended operating conditions 














"t Low-level сори current i 
| 


T em duty cycle < 5096, f > 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 

PARAMETER TEST CONDITIONS UNIT 
ParaMeTeR 

VOC EMIN t0 МАХ, Ion =—100 WA | 

Voc =3V, ІОН = - 24 mA NEN REGN КЕНЕН 

Мост av, ОНС 32 mA as жас ee 

Voc =277 v, lou. = 100 uA x O| о2) 

___ ee | 

PC 








1 
= 
№ 


ооо о 
orf BY] OT N 


Усс-227У, 101 = 24 mA 05 


МСС = 3 V, lo, = 16 mA 0.4 
Усс -3V, loL = 64 тА 


| 


+ 
= 


Control pins 










= 
> 


A or B portsŠ 


< 
O 
O 
x 






2.4 

2 

75 
Outputs high 0.13 0:19 0.13 0.19 
8 





u 
u 
П 
и 
т 
т 






4 | 

10 

| 20 

1 

-5 
75 
75 

1 

24] 

8.8 12 

0.2 

4.5 


8 
5 


lOZH Vcc = 3.6 V, МО + ЗУ | 


Vcc = 3.6 V, VI = Vcc or GND 

Voc =0orMAX#, | VI=5.5 V 

Vcc = 3.6 V, VI + 5.5 V 

Vcc = 3.6 V, VI = VCC 

Voc = 3.6 V, VI = 
1 

lOZL Vcc = 3.6 V, Vo =0.5V 1 
вв 12] 88 12 
2 
T All typical values are а! Vcc = 3.3 V, Ta = 25°C. 


VIK 
VOH 
VOL 
=0, Vj or Vo = 0 to 4.5 V 
) Усс-3У цена A or B port 
= or B ports 
I(hold) CC VI=2 V | P Ж 
Voc = 3.6 V, - : 
сс Vi = Vcc or GND 
Outputs disabled 013 0.19 0.13 0.19 
мес! Vcc = 3Vto3:6V, Опе input at Vcc - 0.6 V, 0. 
Other inputs at Voc or GND 
Cio 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
$ Unused pins at Voc or GND | 
T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.. 


A 
LA 
А. 
А 
А 
А 
Е 
Е 


р 
р 
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timing requirement over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) ` 


eS сег | | 6М741УТ2920/00 
eS сег T E 3.3 V xO.3V ET z27V | UNIT 


folock Clock frequency 


Pulse duration 


t Setup time 
su before CLK} 




















Hold time 
after CLK1 


switching characteristics over recommended operating free-air temperature range, С. = 50 pF 
(unless otherwise noted) (see Figure 1) 





ТА typical values are at Voc = 3.3 V, TA = 25°C. 
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PARAMETER MEASUREMENT INFORMATION | 






О 6У 
| О 
From Output pen 
Under Test GND 
CL = 50 pF 
(see Note A) 


LOAD CIRCUIT FOR OUTPUTS 
| Ж | 
| | 2.7V 
Input 1.5У 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
(see Note B) | | 0v 
| | 
IPLH —€— ет tPHL 
| | ------ Мон 
Output | 1.5V | 1.5 V 
| | VOL 
tPHL —— РА tPLH 
| | VOH 
Output 1.5V 1.5V 
| ——— Vor 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. С) includes probe and jig capacitance. 


Timing Input 


ірі НАРНІ. 
ірі 7/ір2і. 
tpHZ/tPzH 





| | 2.7 V 
Data Input 1.5 V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
2.7V 
Control | | оу 
Ра -» T | | 
Output | | 'PLZ 3 < 3V 
Waveform 1 | 1.5 М | | 
S1at6V | x Мода T el 
(see Note C) t 
Us € EN Ж РН2 PI 4 
Output | | VOH 
Waveform 2 15V VoH- -0.3 V 
S1 at GND : Т 
(вее Мо!е С) | moy 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tp < 2.5 ns. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


B 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
D 


. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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LVT Widebus™ 


Features | 
EPIC-IIB™ BiCMOS process with special 
low-voltage enhancements 
Mixed-mode circuitry 
Expanded Усс range from 2.7 V to 3.6 V 
Bus-hold circuitry | 


-= Power-on-demand active feedback 


circuitry 
Widebus™ and UBT™ architectures 


JEDEC SSOP (Widebus™) and EIAJ 
TSSOP (Shrink Widebus™) packaging 


TI has established an alternate source 


Benefits 


3.3-V logic family with equivalent speed 
and drive performance of 5-V ABT logic 
family — not just a recharacterized or 
scaled CMOS 


Complete input and output compatibility 
with 5-V signals combined with a pure 
3.3-V internal supply signal — provides 
bidirectional 3-V to 5-V translation 


AC performance optimized for both 
regulated supply and unregulated battery 
operation 


Reduces component count by eliminating 
need for external pullup or pulldown 
resistors on I/O pins configured as inputs 
left unused or floating 


Reduces disabled static power 
consumption (Ісс2) to as little as 0.1 mA 
for power-conscious portable and 
battery-powered equipment 


16- and 18-bit densities for flexible 


| integration 


Space-saving and height-saving 
surface-mount package options, pin 
compatible with existing 5-V families for 
easy conversion 


Standardization that comes from а 
common product approach 


°  SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS142A - MAY 1992 — REVISED SEPTEMBER 1993 






° State-of-the-Art Advanced BICMOS SN54LVT16244A . . . WD PACKAGE 
Operation and Low-Static Power (Т W) 
Dissipation | — 

1OE 

* Member of the Texas Instruments 1Ү1 

| Widebus ™ Family 1Y2 

° Supports Mixed-Mode Signal Operation GND 
(5-V Input and Output Voltages With 1Y3 

° Supports Unregulated Battery Operation Vcc 
Down to 2.7 V 2Ү1 

° Typical Vo; p (Output Ground Bounce) | 2Y2 
< 0.8 V at Усс = 3.3V, Ta = 25°C GND 

е ESD Protection Exceeds 2000 V Per 2Y3 
MIL-STD-883C, Method 3015; Exceeds 2Y4 
200 V Using Machine Model 3Y1 
(C = 200 pF, R = 0) 3Y2 

е Latch-Up Performance Exceeds 500 mA у, 
Рег JEDEC Standard JESD-17 34 

е Bus-Hold Data Inputs Eliminate the Need Vcc 
for External Pullup Resistors | уу 

° Distributed Vcc and GND Pin Configuration | 4Y2 
Minimizes High-Speed Switching Noise GND 

° Flow-Through Architecture Optimizes 4Y3 
PCB Layout 4Ү4 

° Packaged in Plastic 300-mil Shrink 40E 





Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'LVT16244A ва 16-bit buffer and line driver designed for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as four 4-bit buffers, 
two 8-bit buffers, or one 16-bit buffer. This device provides true outputs and symmetrical OE (active-low 
output-enable) inputs. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT16244A is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Тһе SN54LVT16244< is characterized for operation over the full military temperature range of —55?C to 125°C. 
' The SN74LVT16244A is characterized for operation from —40?C to 85°C. 


Widebus is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
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` logic symbolt logic diagram (positive logic) 
1 А = ыы 
10E 10E 
— 48 
20Е 
30E' = 1A1 -1Ү1 
__ 24 
40E 
1А2 1Y2 
47 2 | 
1A1 |2201 ту 1ү1 | 
46 3 : | 
1А2 имане 1Y2 1A3 1ҮЗ 
44 5 | 
ТАЗ ы — 1ҮЗ 
41 8 1A4 1Ү4 
2A1 1 гу 2Y1 
40 9 
2A2 е, 2Ү2 
38 11 
2АЗ py 2Y3 
35 33 2Ү1 
ЗАЯ | 1 3V 3v1 | 
a2 — 22222224 М зүг 
33 16 212 
ЗАЗ з, 3Y3 
32 17 
3A4 EE. 3Y4 
30 19 2Y3 
4A1 | 1 4У avi 
29 20 
4А2 ТЫК 4Ү2 
27 ^22 2Ү4 
4A3 “у 4үз 
26 23 
" — iva _ 
30E 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and |ЕС Publication 617-12. | ЗА 3Y1 
3A2 3Y2 
ЗАЗ зуз 
3A4 3Y4 
40E 
4А1 4Y1 
4A2 4Y2 
4A3 4Y3 
4A4 4Ү4 | 
Í 
w IEXAS 
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FUNCTION TABLE 
(each buffer) 


INPUTS OUTPUT 
[OE А) Y 
L H 


H 
L L | L 
H xX 2 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 






Supply voltage range, Мое оза а Ат eek ны shee eer —0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5 V to 7 V 
Current into any output in the low state, Io: SNB4LVT16244A ................................. 96 mA 
| SN74LVT16244A ................ Cee caria sut 128 mA 

Current into any output in the high state, lo (see Note 2): SN54LVT16244A ...................... 48 mA 
.. SN7ALVT16244A ...................... 64 mA 

про clamp current, Ine (Мр O) «aree re epe RR RR Eb eh E Rr Rn FREI rk e cg odes —50 mA 
Output clamp current ок (Vos О) ne ette dct eS ie алын ы шара git ал sts ады ан e eas -50 mA 
‘Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 
DL package users e S ber cn eas 0.85 W 

Storage temperature range ....................................................... —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Мо > МСС. 


recommended operating conditions 


C Supply voltage | 












Т | 
Vi. мінезге — РИ — 95. 
M Mmputvotago 12-45) oe 
Пон High-level output current |) 8-4) a 
loL А | | 3 | 
| ККЕ? 

pU. 





[NEN T TIT о Ош BT 
At/AV Input transition rise or fall rate .. |Outpusenabed | “ яо | 
CNN TIO ae EN s> 


+ Current duty cycle < 5096, fz 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 




































SN74LVT16244A 
PARAMETER TEST CONDITIONS UNIT |. 
Ooo o omms E e prm mer cu T 
мк |ме- 2274 i= mA AIR) s S 15 36 
Мос =MINto МАХ, IoH=—100 A 
Voo=27V,_loH=—8mA [ug а n 
Уос-3У, он-- 24 тА. NEC UON с 
Voc -3V он --32 mA pu T 
Vco-27M onzi  _ Пе — 2 | 
Уос-274 loL=24mA ов | 
Voc=3V oL = 16 mA оа 7774 
Voc -3V io = 32 тА 08] ов] ' 
Усс-ЗУ oL = 48 mA н EE 
Voc =3V. о. = 64 mA 0 [о] 
Voc = 0 ог MAX#, М = 55V ро 100| 
Voc 36У ____У-УссогОМр бошар | 4 a| s, 
Усс - 3.6 V. Viz Усс зш | с ee = Т 
Vcc-36w — Vico : LC БЕЙ 
[ton роста PESE é C | C sj NN 
- Ls [> на 
| E = == 
mE m ам 0 Vo-3V [ s| s 
юл |Уос-384- Уо-05У а 7-5. 
| СТИ | ooj oo 
Моставм | foupuisiow | |S 
| disabled 
Other i inputs at Voc or GND | 
L2. =3Vor0 x mE ——L—— rH 
б  |о-зМого [ t [rj 








T Al em values are at Voc = 3.3 V, TA = 25*C. 
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Мсс ог GND. 


switching characteristics over recommended operating free-air temperature range, Сі = 50 pF 
(unless otherwise noted) (see Figure 1) 


| SN54LVT16244A SN74LVT16244A 
incur ee | Усс = 3.3V20.3V | 3.3 | Усс = 3.3V20.3V | +0.3V | Усс-2.7У | Усс-3.3М+03М | Voc =2.7V | UNIT 
| мм мах |. MIN ТҮРІ MAX] MIN МАХ 






PARAMETER 





512447126 s2| вз 
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SN54LVT16244A, SN74LVT16244A 


3.3-V ABT 16-BIT BUFFERS/DRIVERS 


WITH 3-STATE OUTPUTS 


SCBS142A – MAY 1992 - REVISED SEPTEMBER 1993 


PARAMETER MEASUREMENT INFORMATION 


о 6 v 
500 Q O Open 
From Output p 
Under Test ` 
CL SO pF 500 Q 
(see Note A) | 
LOAD CIRCUIT FOR OUTPUTS 
| ж | 
| | 27 V 
Input 5V 1.5 V 
ov 
VOLTAGE WAVEFORMS 
PULSE DURATION 
2.7 V 
Input 
(see Note B) 1.5 V 1.5 V 


Output 
| 4» 
tPHL —— | LH 
| | Уон 
ue VoL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Сү includes probe and jig capacitance. 


Data Input 


Output 


Control | 


Output 
Waveform 1 
S1at6V 
(see Note C) 


Output 
Waveform 2 
S1 at GND 
(see Note C) 


tPLH/tPHL 


tPLZ/tPzL 
tpHz/tpZH 





2.7V 


| tsu | th | 
| | 2.7 V 
15V 15V С 
оу 
VOLTAGE WAVEFORMS | 
SETUP AND HOLD TIMES 
27V 
| | оу 
Ра -» wa | | 
| tpLz > 
| | 7 3V 
ЖУ qu VoL + 0.3 V 
L . 
| [c0 5o NO 
| ptPHz-» |6 
tPZH > (4- | 
| 52271 ucc nay On 
| | 15У VoH - 0.3V 
= ОМ 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr s 2.5 ns, tr «2.5 ns. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


B. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
D 


. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16245, SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS143A — MAY 1992 - REVISED MARCH 1993 


€ State-of-the-Art Advanced BiCMOS SN54LVT16245 ... WD PACKAGE 
Technology (ABT) Design for 3.3-V SN74LVT16245 ... DGG OR DL PACKAGE 
Operation and Low-Static Power (TOP VIEW) 
Dissipation 


е Member of the Texas Instruments 
Widebus™ Family 


е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 


е Supports Unregulated Battery Operation 
Down to 2.7 V 


е Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, Ta = 25°C 


e ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


е Distributed Усс and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 





description 


The 'LVT16245 is a 16-bit (dual-octal) noninverting 3-state transceiver designed for low-voltage (3.3-V) Vcc 
operation, but with the capability to provide a TTL interface to a 5-V system environment. 


This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN7ALVT16245 is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54LVT16245 is characterized for operation over the full military temperature range of —55?C to 125?C. ` 
The SN74LVT16245 is characterized for operation from —40°C to 85°С. | 


Widebus в a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1993, Texas Instruments Incorporated 


DATA information current as of publication date. Products conform to j 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of ali EXAS 
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SN54LVT16245, SN74LVT16245 | 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS143A — MAY 1992 - REVISED MARCH 1993 


1A1 


1A2 
1A3 
1A4 
1A5 
1A6 
1А7 
1А8 
2А1 


2А2 
2АЗ 
2А4 
2А5 
2А6 
2А7 
2А8 


_ T This symbol is in accordance with ANSI/IEEE Std 91-1984 ` 


. logic symbolt 
__ 48 
10E 
1DIR 
_ 5 
20E 

24 
2DIR 


47 


46 
44 
43 
41 
40 
38 
37 
36 


35 
33 
32 
30 
29 
27 
26 





6 ЕМА [BA] 
6 EN5 [AB] 


and IEC Publication 617-12. 





FUNCTION TABLE 
(each 8-bit section) 


INPUTS 


B data to A bus 
A data to B bus 
Isolation 













1A1 


1B1 
ed 


1B2 
1B3 
1B4 
1B5 
1B6 
1B7 


188 ора 
И 

14 

16 


282 
7 283 
284 2А1 


19 

2В5 
20 

2B6 
22 

2B7 
23 


2B8 





To Seven Other Channels 
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SN54LVT16245, SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS143A — MAY 1992 - REVISED MARCH 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage Tange; МС ps REESE лем енсе қаны ges —0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 Vto 7 V 
Current into any output in the low state, lo: SN54LVT16245 ................................... 96 mA 
SN74LVT16245 2222-.52-...2-...224...4Ҙ.2........» 128 mA 

Current into any output in the high state, Іс (see Note 2): SN54LVT16245 ....................... 48 mA 
| SN7ALVT16245 ....................... 64 mA 

Input clamp:culrent.- luc (МКО): ТТГ ккк GC oe eed VOR CORR RACER EUR —50 mA 
Output clamp current, loi (Vo) € 0) узуш шшш e eR eX EY RR yea aca eed ЕЗ —50 mA 
Maximum power dissipation at TA = 55°C (іп still air): DGG package ............................. 0.8 W 
DL package oo a eres es cce ЫДЫ 0.85 W 

Storage temperature range ....................................................... —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure.to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > Vcc. 


recommended operating conditions 


SN54LVT16245 | SN74LVT16245 


VCC Supply voltage 2.7 3.6 
VIH High-level input voltage S 
VIL Low-level input voltage | 

| 










V Input voltage 
IOH High-level output current 
lOL Low-level output current 


ІО Ё . Low-level output current | | 








БЕНЕКТЕ 
10 
-40 85 





At/Av Input transition rise or fall rate Outputs enabled 


TA Operating free-air temperature —55 125 


+ Current duty cycle < 50%, f > 1 kHz 








PRODUCT PREVIEW information concerns products in the formative or š 

design phase of development. Characteristic data and other I 

specifications are design goals. Texas Instruments reserves the right to 

change or discontinue these products without notice. EXAS 
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SN54LVT16245, SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS143A — MAY 1992 - REVISED MARCH 1993. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| ‚ SN54LVT16245 SN74LVT16245 
PARAMETER TEST CONDITIONS ; UNIT 
| MIN ТҮРІ МАХ | MIN ТҮРІ MAX 















Vcc =3V, Юн = – 24 mA 










































! 


Vcc = 3.6 V, 
VI + Vcc or GND 


Viz3VorO 
МО = ЗМог 0 
T All typical values are at Vcc = 3.3 V, TA = 25°C. 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


§ Unused pins at Усс ог GND | 
1 This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 


Outputs high 












| 
Н 
L 
ff 
) 
C 
i 
io 


Vcc = MIN to МАХ, ІОН = –100 HA Усс-02 
Vcc = 2.7 V, | IOH z—8mA 2.4 | 2 

Vo 
Усс - 3 V. Он = -32 mA ae 
Voo=27V, lo, = 100A 0 
Voc = 27 V, IOL = 24 mA ae 205 
МСС = 93V loL = 16 mA | oo o 04 

Vo 
Усс-зм ion = a2 mA = 
VcC-3V. 7 loL-48mA —— БЕБИ 
BET! io = 64mA 

ee | 2. Control pins 

Vcc = 3.6 V, V| = Voc A or B portsŠ 
Vcc = 3.6 V, V| = 0 

Om |У60-38У a Уо-3У тъ 

Ic 

Alec Vcc =3Vto3.6V, Опе input at Vcc - 0.6 V, 

CC Other inputs at Vcc or GND . 
СЕСЕ 


. V 
с-0.2 
4 
V 
2 
0.2 
| 0.5 
V 
0.5 
+1 
10 
| 204 HA 
] 
75 A 
75 Наз 
[Сул | 
E 
0.19 
Э mA 
0.19 
I 


0195 019 

Outputs 
4 Е 
Logo ou do od 








PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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SN54LVT16245, SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS143A – MAY 1992 — REVISED MARCH 1993 


switching characteristics over recommended operating free-air temperature range, Сү = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT16245 > SN74LVT16245 
дыбы To m [Уусс=ззу+озу | |Үсс-33У:03У | Vcc-27V | 
= 3. +0. = 2. = 3. + 0. = 2. IT 
PARAMETER (INPUT) (OUTPUT) Vec =3.3V+0.3V | Усс+ 2.7 V Vcc = 3.3 V + 0.3 V Vcc + 2.7 V UN | 







| 


















| MN МАХ | MN MAX| мн ТҮРІ МАХ] MIN МАХ 
1 31 52 
— | = ————€9 
26 43 58 





T All typical values are at Vcc = 3.3 V, TA = 25°C. 





PRODUCT PREVIEW information concerns products in the formative or ` " 

design phase of development. Characteristic data and other 1 

реда are design goals. Texas Instruments reserves the right to 

change or discontinue these products without notice. I EXAS 
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SN54LVT16245, SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS143A — MAY 1992 - REVISED MARCH 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50 pF 
(see Note A) 






500 Q 


LOAD CIRCUIT FOR OUTPUTS 
| Ы | 
| | 2.7 V 
Input 1.5 V 1.5 V | 
| оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
2.7V 
прие 1.5У 15У 
(see Note B) | | ov 
| | 
tPLH 16-ы” e tPHL 
| | | ——— Мон 
Output | 15V | 1.5 V 
| | | VOL 
tPHL -4 в l«—»— | '"PLH 
| | VOH 
Output 1.5 V Ж 15V 
| ——— VoL 
VOLTAGE WAVEFORMS 


| PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. СІ includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
61 аі6У 
(вее Мо!е С) 


Output 
Waveform 2 
51 at GND 
(see Note C) 


tPLH/tPHL 
tPLZ/tPZL 
tPHZ/lPZH 





| | 2.7V 
1.5V 1.5V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
2.7V 
1.5V 
| | оу 
tPZL—»  M— | 
| | tpLz Эі + 
МЕ 3V 
| 15V | | 
dE VoL + 0.3 V у 
ва 
С Гор tPHZPI + 
{р2н Э] (4 | 
| V е5. ХОН 
у Уон – 0.3 V 
= ОМ 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tp < 2.5 ns, & < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16373, SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCBS144 - MAY 1992 - REVISED NOVEMBER 1992 






е State-of-the-Art Advanced BiCMOS SN54LVT16373 ... WD PACKAGE 
Technology (ABT) Design for 3.3-V SN74LVT16373 ... DGG ОН DL PACKAGE 
Operation and Low-Static Power (TOP VIEW) 

Dissipation 


e Member of the Texas Instruments 
Widebus™ Family 


е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 


е Supports Unregulated Battery Operation 
Down to 2.7 V 


е Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Усс = 3.3 V, TA = 25°C 


€ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R - 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

ө Flow-Through Architecture Optimizes 
PCB Layout 


€ Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 





description 


The 'LVT16373 is a 16-bit transparent D-type latch with 3-state outputs designed for low-voltage (3.3-V) Vcc 
operation, but with the capability to provide a TTL interface to a 5-V system environment. It is particularly suitable 
for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 


The device can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When LE is taken low, the Q outputs are latched at the levels set up at the 
D inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. | 


The output-enable (OE) input does not affect internal operations of the latch. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concerns products in the formative or š 

design phase of development. Characteristic data and other I 

specifications are design goals. Texas Instruments reserves the right to 

change or discontinue these products without notice. I EXAS 
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description (continued) 


logic symbolt 


SNSALVTI 6373, SN74LVT1 6373 | 


3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCBS144 — MAY 1992 - REVISED NOVEMBER 1992 


` 


The SN74LVT16373is available in TI's shrink small-outline T (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54LVT 16373 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74LVT16373 is characterized for operation from —40?C to 85?C. 


FUNCTION TABLE 
(each 8-bit section) 


1 








10E - 
48 
ТЕ 
— 24 
20E 
25 
2LE 
47 2 
46 (3 
44 5 
43 6 
41 8 To Seven Other Channels 
106 py 105 
40 9 
т 72 Пола 258 
37 12 oon 
35 14 
202 — [| s 202 
32 17 201 
30 19 
205 1—9. авв 
29 20 
208 — 206 
27 22 
207 6 го? 
26 23 — K 
208 aa 208 То Seven Other Channels 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. | 
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SN54LVT16373, SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCBS144 — MAY 1992 - REVISED NOVEMBER 1992 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC «iso ke ere e ке one Ra PR RR RS ED od ал жазар анаан —0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) .................................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, Іс: SN54LVT16373 ................................... 96 mA 
| ОМУЧЕМТ ОВ АЗ ce t e E daa PEU 128 mA 

Current into any output in the high state, lo (see Note 2): SN54LVT16373 ....................... 48 mA 
ӚМ?ДІМІ16373 sooo emt Ress 64 mA 

Input clamp: current. tne (Vp D). ta о а Saxo tede ne S ae XY sU ERE IN EY RET —50 mA 
Oututclamip current, loe ( VOTO] iiia ако obese ЧАН tor Gen ee de E iere eher eR Delon dto —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 
| DE DaCcKaga «i592 vodka тык cae. 0.85 W 

Storage temperature range ...................................................... -659С to 150°C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > МСС. 


recommended operating conditions 


Supply voltage 2.7 3.6 2.7 3.6 
222 


: 
Мн HeMeeipuvdagg СИ СИ СЕЕ 
м ното | — 98 | — 98 |У 
V 


SN54LVT16373 | SN74LVT16373 










5 
4 
8 


Іо ЖФ Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 
TA Operating free-air temperature 


+ Current duty cycle < 50%, f 2 1 kHz- 
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SN54LVT1 6373, SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCBS144 - MAY 1992 - REVISED NOVEMBER 1992 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54LVT16373 | SN74LVT16373 
PARAMETER TEST CONDITIONS UNIT 


uA 


vem = MIN to o MAXT, loH = -100 ША 


Усс-2.7У, Юн =—8 тА 
5| HA. 


uA 












Усс- -0.2 Усс-0.2 





N 
ГА 


Vcc = 3 V, Юн = — 24 mA 
Voc = 3 V, loH = -32 mA 
I Vcc = 2.7 V, loL = 100 pA 
Voc = 2.7 V, lo, = 24mA 
МСС = 3 V, loL = 16 mA 
Vcc = ЗУ, IOL = 32 mA 
Voc = 3 V, IOL = 48 mA 
Vcc = 3 V, 0 = 64 тА 


Vcc = 0 or МАХ, =5.5V 
| Voc oF GND 
Voc = 3.6 V, =V 
CC cc Data pins 
Voc = 3.6 V, те 0 


Vcc = 0, EHI 0to 4.5 V 


МЕНЕ У СЕРИЯ l Data inputs 


lozH Vcc = 3.6 V, Vo=3V 
юг ` Vcc = 3.6 V, Мо = 0.5 V 





< 
Q 
С) 
ll 
со 
o 
< 
N 
EN 





+100 


5 




















Мсс = 3.6 V, ` 
= Vcc or GND 







VcC=3Vto3.6V, One input at Vcc - 0.6 V, 
Other inputs at Vcc ог GND 





T All typical values are at Vcc = 3.3 V, Ta = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under rebominended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 
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SN54LVT16374, SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCBS145 — MAY 1992 - REVISED JULY 1993 







State-of-the-Art Advanced BICMOS SN54LVT16374 ... WD PACKAGE 


Technology (ABT) Design for 3.3-V SN74LVT16374 2: pao он DL PACKAGE 
Operation and Low-Static Power ( ) 
Dissipation 


е Member of the Texas Instruments 
Widebus™ Family 


е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 


е Supports Unregulated Battery Operation 
Down to 2.7 V 


€ Typical Мор (Output Ground Bounce) 
< 0.8 V at Voc = 3.3 V, TA = 25°C 

е ESD Protection Exceeds 2000 V Per 

. MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


e Bus-Hold Data Inputs Eliminate the Need 
. for External Pullup Resistors 


е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

e Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 





description 


The 'LVT16374 i is a 16-bit edge-triggered D-type flip-flop with 3-state outputs designed for low-voltage (3.3-V) 
Voc operation, but with the capability to provide a TTL interface to a 5-V system environment. It is particularly 
suitable for implementing buffer registers, /О ports, bidirectional bus drivers, and working registers. 


The 'LVT16374 can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(CLK), the Q outputs of the flip-flop take on the logic levels set up at the D inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state "m 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


The output-enable (OE) input does not affect internal operations of the flip-flop. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. | 


- Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT 16374 is available іп Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same рөт -сисий-боага агеа. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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SN54LVT16374, SN74LVT1 6374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCBS145 — MAY 1992 - REVISED JULY 1993 
description (continued) 


The SN54LVT16374 is characterized for operation over the full military играеше range of —55°C to 125°C. 
The SN74LVT 16374 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE ` 
(each flip-flop) 


INPUTS OUTPUT 





: logic symbolt 





zm 1 
ТОЕ Ps 
| 48 | 
"U 1CLK > | 
— 24 
JJ 20E 
25 
О ск — > 
О 47 2 
С m рту 
46 ; 3 
О x E 
== 44 5 
41 8 To Seven Other Channels 
2 ss — — 105 
ITI 40 9 
106 Битан 106 
= w2 TU 7 оо 
— 20E —————————O 
37 12 
ПІ ë w2 y = 108 
35 14 | 
202 ЖЕКСЕН 202 
` 32 | 17 201 
204 к, С 204 
30 | 19 
29 20 
27 22 
2D8 Ree ee 208 | . To Seven Other Channels - 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 | | 
and IEC Publication 617-12. | 
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SN54LVT16374, SN74LVT16374- 


3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Мос ................................... Ица дарила ad M Rd —0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) .................................................. —-0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5 Vto 7 V 
Current into any output in the low state, lo: SN54LVT16374 ................................... 96 mA 
ӘМУДЕМТІБӘТ A wes ep dpa eis inp E ee ER 128 mA 

Current into any output in the high state, lo (see Note 2): SN54LVT16374 ....................... 48 mA 
SN74LVT16374 ....................... 64 mA 

Input clamp: current) Ine (Vp O) ұсынымды иман кен OE нид m Vni ed bete gane een S iue —50 mA 
Output-clamp: current, oK (Мо: B). reos uu i keke case usarani ASA NEUE ORE Ee Ее —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8W 
DL раскаде еа ао VEN . 0.85 W 

Storage temperature range ........................................................10 —65?C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > УСС- 


recommended operating conditions 


VCC . Supply voltage 27 36 ЖЕГЕН 
Vu онерине ров 

M ipu — | s| s v] 
| 

At/Av Input transition rise or fall rate 


t Current duty cycle < 50%, f > 1 kHz 
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Мк 
Voc = 2.7 V, loL = 100 pA 
Мсс = 2.7 V, IOL = 24 mA 
МСС = 3 V, loL = 16 mA 
Vcc = 3 V, IOL = 32 mA 
МСС = 3 V, IOL = 48 mA 
| Vcc = 3 V, v 64 mA 
Ld. 21 


SN54LVT16374, SN74LVT16374 


. .3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 


WITH 3-STATE OUTPUTS 


SCBS145 — MAY 1992 - REVISED JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54LVT16374 | SN74LVT16374 
UNIT 


PARAMETER TEST CONDITIONS 


Vcc = 2.7 V, |<-18 mA 

| Vcc = MIN to МАХЕ ЛОН = -100 pA 
| Vcc + 2.7 V, lon =-8 mA ` 
Voc = ЗУ, Юн = — 24 mA 
Vcc = 3 V, ІОН = -32 mA 












[S 





Voc -0.2 











° 
N 

















© 
о 


5 
0.55 








Vcc = 0 or MAX, =5.5V 


Voc = 3.6 V, = Vcc or GND 
V 3.6 V, 7 V 

се се Data pins 
Vcc = 3.6 V, V,;=0 
Vcc = 0, ТЕПТІ 0104.5У 


| 
ee sey — — — sua i MC: 


1OZH Vcc = 3.6 V, Vo=3V 
loz Vcc = 3.6 V, Vo = 0.5 V 





+100 


ojo 





dr 


№ 
> 





Outputs high 
Outputs low 


Outputs 
disabled 


e 
-— 





< 
O 
s | 
a ° 
N 
с I+ ( ( - 
à ml = | 


Voc =3Vto3.6V, Опе input at Vcc - 0.6 V, 
Other inputs at Vcc or GND 


М = ЗМого 











T All typical values are at Vcc = 3.3 V, Ta = 25°С. 
+ For conditions shown as MIN ог MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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€ State-of-the-Art Advanced BiCMOS SN54LVT16500 . .. WD PACKAGE 
Technology (ABT) Design for 3.3-V SN74LVT16500 ... DGG OR DL PACKAGE 
Operation and Low-Static Power (TOP VIEW) | 
Dissipation 


е Member of the Texas Instruments 
Widebus™ Family 


е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 


ө Supports Unregulated Battery Operation 
Down to 2.7 V 


e UBT™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 


е Typical Мо p (Output Ground Bounce) 
< 0.8 Ма! Vcc = 3.3 V, Ta = 25°С 

e ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 | 


e Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


e Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 


e Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 





description 


The 'LVT16500 is an 18-bit universal bus transceiver designed for low-voltage (3.3-М) Усс operations! but with 
the capability to provide a TTL interface to a 5-V system environment. 


Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB 
is active high. When OEAB is high, the B- рәп outputs are active. When ОЕАВ is low, the B-port спри are in 
the high-impedance state. 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and OEBA is active low). | 














Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Widebus and UBT are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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SN54LVT1 6500, SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
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description (continued) | 


The SN74LVT16500 is available i іп Tl's shrink ena outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54LVT16500 is characterized for operation over the full military temperature range of —55?C to 125°C. 


The SN74LVT16500 is characterized for operation from —40°C to 85°C. 


иа : 
Z 

L 

3 
L 

H 


FUNCTION TABLET 


INPUTS 


ОЕАВ LEAB CLKAB 











Bot 

Во 

T A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 

+ Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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logic symbolt 


OEAB 
CLKAB 


LEAB 


OEBA 
CLKBA 


LEBA 


Al 


A3 
А4 
А5 
A6 
A7 
А8 
А9 
А10 
А11 
А12 
А13 
А14 
А15 
А16 
А17 
А18 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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В1 


В2 


вз 


в4 
В5 
В6 
В7 


Вв 


В9 
В10 
B11 


B12 


B13 
B14 
B15 


B16 


B17 
B18 
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SN54LVT1 6500, SN74LVT1 6500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
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logic diagram (positive logic) 


OEAB — > 
СКВА 30 > 
LEBA - 28 b 
ЕВА 27 оф» 


CLKAB = ау Е | > 


LEAB —2 ра 
RE 





To 17 Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC .......................................... “ГОЛЛУ —0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) .......... m —0.5Vto7V 
Voltage range applied to any output іп the high state or power-off state, Мо (see Note 1) .... —0.5 V to 7 V 
Current into any output in the low state, Io: SN54LVT16500 ................................... 96 mA 
SN74LVT16500 .................................. 128 mA 

Current into any output in the high state, lo (see Note 2): SN54LVT16500 DELE 48 mA 
ZEN SN74LVT16500 ....................... 64 mA 

Input eramp:current, MeNe O) souyrsaysoac dps ane UM RU ъа Waq иди ora ibus une ae . —50mA 
Output clamp current, Іоқ (Мо < 0) ............. ОРУ" ТОЕ -50 тА 
Махітит ромег dissipation а! ши 55°C (in still air): DGG package Ew Mes oq Rer A repas A da 1W 
DL package ................... mp 1W 

Storage temperature range —————— — аа ылы КГ ТОС УТЕ ГГ —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output eae -current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > МСС. 
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recommended operating conditions 


Vcc Supply voltage 
ІН High-level input voltage 
VIL Low-level input voltage — 
| Input voltage 
OH High-level output current 
OL Low-level output current 


ІО Т Low-level output current 


At/Av Input transition rise or fall rate 





TA Operating free-air temperature -55 
T Current duty cycle < 50%, f > 1 kHz 
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3.3- ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS . 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
UNIT | 


PARAMETER TEST CONDITIONS 











































| Vk |Vcc-27 V, I| =-18 mA 
Vcc = MIN to МАХ, ІОН = —100 pA 
Voc = 2.7 V, ОН = —8 mA 
Vcc = 3 V, Юн = - 24 mA 
Vcc = 3 V, ІОН = —32 mA 
МСС = 2.7 V, loL = 100 pA 
Vcc = 2.7 V, loL = 24 mA 
Voc =3 V, оі = 16 тА 
МСС = 3 V, IOL = 32 mA 
Voc = 3 V, loL = 48 тА 0.55 
МСС = 3 V, те 64 mA 0.55 
Voc = 0 or МАХ =5.5V 
TOC = 3.6 V, те 5.5 V 
Veen 3.6 V, та 0 


Voc = 0, Vi or Vo = 0 to 4.5 V 


Vj = 0.8 V 
ою) МСС = ЗУ LS A or B ports 
Vi 22V: : 
lozH Voc = 3.6 V, М = ЗУ 


lOZL Voc = 3.6 V, МО = 0.5 V 


Voc = 3.6 V, 
| М = Vcc or GND 


+100 











Outputs high 


о 


Outputs 





< 
Q 
| e 
m 
ъ | 6 
№ 
ojojo 
= ajaja 





< 
O 
9 
гә 
alo 
№ 





disabled 
мес! сте 3 V to3.6 V, Опе input at Vcc - 0.6 V, 
ther inputs at Voc ог GND 


: All е values аге at Verc 3.3 V, TA = 25°C. 

+ For conditions shown as MIN ог MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Мсс ог GND 
T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 
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State-of-the-Art Advanced BiCMOS | 5М541УТ16501... WD PACKAGE 


Technology (ABT) Design for 3.3-V ОСОО OR DL PACKAGE 
Operation and Low-Static Power (И 
Dissipation ЕЕЕ 

е Member of the Texas Instruments LEAB [lo 
Widebus™ Family A1 ПВ 

е Supports Mixed-Mode Signal Operation GND П4 
(5-V Input and Output Voltages With А2 [5 
3.3-М Мсс) Аз Цв 

е Supports Unregulated Battery Operation Vcc 
Down to 2.7 V A4 Цв 

е UBT™ (Universal Bus Transceiver) AS Ц9 
Combines D-Type Latches and D-Type А6 Ц10 
Flip-Flops for Operation in Transparent, GND ци 
Latched, or Clocked Mode A7 Ц12 

е Typical Voi p (Output Ground Bounce) A8 13 
« 0.8 V at Vcc = 3.3 V, TA = 25°C | A9 Ц14 

е ESD Protection Exceeds 2000 V Per P | hs 
MIL-STD-883C, Method 3015; Exceeds i in 
200 V Using Machine Model | Ala | и 
(C = 200 pF, R = 0) уте " 

е Latch-Up Performance Exceeds 500 mA A14 По 
Per JEDEC Standard JESD-17 A15 [lot 

е Bus-Hold Data Inputs Eliminate the Need Vec (22 
for External Pullup Resistors А16 [123 

е Distributed Усс and GND Pin Configuration A17 Ц24 . 
Minimizes High-Speed Switching Noise GND |Ц25. 

е Flow-Through Architecture Optimizes A18 Ц26 
PCB Layout Ж ОЕВА []27 





е Packaged іп Plastic 300-mil Shrink LEBA Ц28 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The 'LVT16501 is an 18-bit universal bus transceiver designed for low-voltage (3.3-V) Voc operation, but with 
the capability to provide a TTL interface to a 5-V system environment. 


Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB. When OEAB is high, 
the outputs are active. When ОЕАВ is low, the outputs are in the high-impedance state. 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and OEBA is active low). 





Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Widebus and UBT are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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description (continued) 
Тһе SN74LVT16501 is available іп Ts shrink small-outline package (DL), which provides twice the I/O pin count | 
and functionality of standard small-outline packages in the same printed-circuit-board area. 
Тһе SN54LVT16501 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74LVT16501 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLET 
INPUTS | 
ОЕАВ LEAB  CLKAB A 





T A-to-B data flow is shown: B-to-A flow is similar but 





.uses OEBA, LEBA, and CLKBA. 

+ Output level before the indicated steady-state input 
conditions were established, provided.that CLKAB 
was high before LEAB went low. 

5 Output level before the indicated steady-state input ` 
conditions were established. 
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OEAB 
CLKAB 
LEAB 


OEBA 
CLKBA 
LEBA 


Al 


A2 
A3 
А4 
А5 
AG 
A7 
A8 
A9 

A10 
A11 
A12 
A13 
A14 
A15 
A16 
A17 
A18 
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T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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B1 


B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
B10 
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logic diagram (positive logic) 


OEAB — 2 
CLKBA —30 _ | 
LEBA “р 


ОЕВА 9 


LEAB 


CLKAB xs 0: 
xx 


A1 


4 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply: voltage-Tangae, Vac isses diese рыл анына Ин А d в pa WOO veg aeg ps —0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) ................................................... —0.5 Vto 7 V 
. Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -O.5Vto7V 
Current into any output in the low state, lo: SN54LVT16501 ................................... 96 mA 
SN7ALVT16501 ............. ——— ed .... 128 тА 

Current into any output in the high state, lo (see Note 2): SNB4LVT16501 ....................... 48 mA 
2 5М741М716501....................... 64 mA 

Input:clatmp curent lue (VE D). жентек ии кюн ТТТ ТТТ -50 mA 
Output clamp current, lek (VO. < 0) ез лова ыша ы уй E ЕР сақа Wiese Ryu —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................... 1W 
| DU package т оао dev sa bach ықты» 1W 

Storage temperature range далды CR Oe NU қаға ica ee ac ac dee i gres -65“С to 150°C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not ` 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Мо > МСС. 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS147 — MAY 1992 — REVISED JULY 1993 





recommended operating conditions 











Vcc Supply voltage | 

2 
ов 

у юше — — — — — S e 55] 

lo, Сомчеийощиее И з [тл 


At/Av Input transition rise or fall rate Outputs enabled 
TA Operating free-air temperature —55 125 -40 85 


T Current duty cycle < 5096, f > 1 kHz 
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| Vcc = 3.6 V, = Vcc or GND | 
ес CC Control pins 
Vcc = 0 or MAX, =5.5 V 
Vcc = 3.6 V, те 5.5 V 


SNS4LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS147 - MAY 1992 - REVISED JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) I 
SN54LVT16501 | SN74LVT16501 
PARAMETER | TEST CONDITIONS 


Vcc = MIN to МАХ, loH = 100 pA 





























Усс-0.2 


Voc = 2.7 V, Юн =—8mA 
VOH 

МСС = 3 V, ІОН = – 24 mA 

Vcc = 3 V, Юн = —32 mA 

Vcc = 2.7 V, IOL = 100 uA 

Vcc = 2.7 V, loL = 24 mA 

Vec=3V, — Ог = 16 mA 
VOL 7 

СС = 3 V, IOL = 32 mA 
Vcc = 3 V, IOL = 48 mA 
Vcc = 3 V, " 64 mA 


Voc = 3.6 V, V| = Усс A or B portsŠ 
Усс = 3.6 V, Vj = 0 


Wo -0.2 





Vcc = 0, Vi or Vo = 0to 4.5 V +100 


V 3V VI oe А ог В port 
IMSOBV /-- ог 5 
li(hold) CC = | ГМ -гу р 


lOZH Усс < 3.6 V, МО - ЗУ 
ОЛ. Voc = 3.6 V, Vo = 0.5 V 








disabled 


Outputs high 





мее Усс- 3З їо 3.6 V, Опе прша!Усс - 0.6 V, 
p MGG Other inputs at Усс or GND 


То 
P 


i: 
| 
Е 
Lx 
Си 





TAI typical values are at Voc = 3.3 V, TA = 25°C. 


+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
$ Unused pins at Vcc or GND 
T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54LVT16543, SN74LVT16543 
3.3-М АВТ 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS148 — MAY 1992 — REVISED JULY 1993 


State-of-the-Art Advanced BiCMOS 5М541У716543... WD PACKAGE 













Technology (ABT) Design for 3.3-V SN74LVT16543 = Bo жы DL PACKAGE 
Operation and Low-Static Power ( IEW) 
i pa 'OEAB se[] ТОЕВА 
e Member d the Texas Instruments 1ГЕАВ ББ | 1ГЕВА 
DRE "Family 1СЕАВ БАП 1СЕВА 
е Supports Mixed-Mode Signal Operation GND 531] GND 
(5-V Input and Output Voltages With 1A1 521) 1B1 
3.3-V Vcc) 1А2 51 1 182 
е Supports Unregulated Battery Operation Vcc 501 Vcc 
Down to 2.7 V 1A3 49|] 1B3 
е Typical Vo, p (Output Ground Bounce) 1A4 48|] 184 
< 0.8 Ма! Усс = 3.3 V, TA = 25°C 1А5 47 [| 1B5 
е ESD Protection Exceeds 2000 V Per | GND 46 GND 
MIL-STD-883C, Method 3015; Exceeds TAG 451 186 
200 V Using Machine Model 1A7 44 187 
(С = 200 pF, R = 0) | 158 » bs 
_ 42 
е Latch-Up Performance Exceeds 500 mA DAD 411 2B2, 


Per JEDEC Standard JESD-17 


d 2A3 40|] 2B3 
e Bus-Hold Data Inputs Eliminate the Need GND 301] GND 
for External Pullup Resistors OANA gall 284 
е Distributed Усс and GND Pin Configuration 2A5 37| 285 
Minimizes High-Speed Switching Noise 2А6 361] 2B6 
е Flow-Through Architecture Optimizes Voc 35 Vcc 
. PCB Layout | 2А7 341] 287 
е Packaged in Plastic 300-mil Shrink U 2A8 33 | 288 
. Small-Outline and Thin Shrink - GND 3211 GND 
Small-Outline Packages and 380-mil | 2CEAB зт | 2CEBA 
Fine-Pitch Ceramic Flat Packages Using 2LEAB зо] 2LEBA 


25-mil Center-to-Center Spacings ФОЕАВ 291] 2ОЕВА 


description 


The 'LVT16543 is a 16-bit registered transceiver designed for low-voltage (3.3-V) Voc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Separate latch-enable (LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to permit independent control in either direction of data flow. 











The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If CEAB is 
low and LEAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. | 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 














Тһе SN74LVT16543 is available іп ТІ shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54LVT 16543 is characterized for operation over the full military temperature range of —55°C to 125°C. 
Тһе SN74LVT16543 is characterized for operation from —40°C to 85°C. 


Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT1 6543, SN74LVT16543.- 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 


WITH 3-STATE OUTPUTS 


SCBS148 — MAY 1992 — REVISED JULY 1993 ` 


logic symbolt 





12-36 


1ОЕВА 
1СЕВА 
1LEBA 
10EAB 
1CEAB 
1LEAB 
20EBA 
2CEBA 
2LEBA 
20EAB 
2CEAB 
2LEAB 


1А1 


1А2 
1A3 
1A4 
1A5 
1А6 
1А7 
1А8 
2A1 


2A2 
2A3 
2A4 
2A5 
2A6 
2A7 
2A8 


56 
54 
55 


29 
31 
30 
28 
26 
27 


ТАК Vel ЖИ uw ga 


10 
12 
13 
14 
15 


16 
17 
19 
20 
21 
23 
24 





. T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


33 {АЕ 
INSTRUMENTS ` 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


52 


51 
49 
48 
47 
45 
44 
43 


42 


41 
40 
38 
37 


36 


34 
33 


1B1 


1B2 
1B3 
1B4 
1B5 
1B6 
1B7 
1B8 
2B1 


2B2 
2B3 
2B4 
2B5 
2B6 
2B7 
2B8 


SN54LVT16543, SN74LVT16543 - 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS148 — MAY 1992 - REVISED JULY 1993 


logic diagram (positive logic) 


10EBA - 59 


i 
1CEBA = 
d 


1LEBA Q 








10EAB T 
1CEAB — 
1LEAB —2 Е 
wae el EE 
һы wi | 
To Seven Other Channels 
20EBA - 29 T 
EM | 
2CEBA 3! 
= q) 
2LEBA - 39 e | 
2OEAB - 28 T3 
____ 2 
2CEAB —2Š 
`2ГЕАВ —27 a 
2A1 —13 i 
2B1 








To Seven Other Channels 
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SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS | 
WITH 3-STATE OUTPUTS _ 


SCBS148 — MAY 1992 - REVISED JULY 1993 


FUNCTION TABLET 
` (each 8-bit section) 





T A-to-B data flow is shown; B-to-A flow control is the 











same except that it uses CEBA, LEBA, and OEBA. 
_ + Output level before the indicated steady-state input 
conditions were established. | 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)S 


Supply voltage range, Мосс ................... — E yay Т TE —0.5 V to 4.6 V 
Input voltage range, Vi (see Note 1) Dun adf nier dd ыны Са au УТУО d tem Л қалы —0.5Vto7V 
Voltage range applied to any output in the high state or к DOWer-olf state, Vo (see Note 1) .... —0.5 V to 7 V 
Current into any output in the low state, Io: SN54LVT16543 ................................... 96 mA 
SN74ENVT16543 z; l она к о RUE asses 128 mA 

Current into any output in the high state, lo (see Note 2): SN54LVT16543 ................... 1... 48 MA 
SN74LVT16543 ................... .... 64 mA 

Input clamp current, цк (Vj < 0) ...... Жолан а зды бесін УК Л ДЫ ДАН СА ws -БОтА 
Output clamp current, lok (Vo < 0) ........................................................ —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................... 1W 
| DE package со мазан ізет Ree ыы 1W 

Storage temperature range ........................................................ —05°C to 150°C 


Š Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > Vcc. 


recommended operating conditions 


ра са а нн 
Ун Honna СЕ ГЕ 
V lowi ов 08, 
V ip 22222125125 
[TEN. III 77. ee s S ЗА 
L| e] 
Пе | — 9 [m 
ow е] 
[85 ws | c as 







V 
V 
V 
V 









Low-level output current 


>ч, Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 


ТА Operating free-air temperature 
1l Current duty cycle < 50%, f 2 1 kHz 


ns/V 
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SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS148 — MAY 1992 — REVISED JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54LVT16543 | SN74LVT16543 
UNIT 


PARAMETER TEST CONDITIONS 


Vcc = 2.7 V, l| = -18 mA 
Vcc = MIN to МАХ, Іон = –100 uA 
Voc = 2.7 V, loH=-8mA ` 
Vcc = 3 V, ОН = – 24 mA 















Vcc-0.2 Vcc-0.2 











МСС = З V, loH = —32 mA 


DET NN 
Vcc = 2.7 V, loL = 100 pA 
Vcc = 2.7 V, IOL = 24 mA 
Voc = З V, lo, = 16 mA 
Voc = 3 V, IOL = 32 mA 
Vcc = 3 V, IOL = 48 mA 
Усс = З V, те 64 mA 














© 
O1 








0.55 


о 
о 


Vcc = 3.6 V, = Vcc or GND 


Voc = 0 or MAXİ, =5.5V 


Voc = 3.6 V, "E 5.5 V 
Vcc=36V  W=Voo | Vcc=36V  W=Voo | Vi = Vcc A or B ропз9 
Мсс-36М Мед | Мсс-36М Мед | V| = 0 

| lf |Усс=0, VI Or VO = 0to 4.5 V 


V| = 0.8 V 

| Pee ШЕСІ” | pee es 

ae Mew М 2v 
lOZH Vcc = 3.6 V, Vo=3V 


lozL Усс < 3.6 V, МО = 0.5 V 


N 
e 


+100 





N 


| 1 г 

сл N | 4 
о І 
с с ° — | I+ л| е21|о1е1о = 
En сл | - =a - ory orf & | of N N 


л 








Outputs high 
Outputs low 


Outputs 
disabled 


eo 





o 
N 


№ 

№ м 
— | i+ ‹ ojo 
_ m | N 


лес? Vcc=3Vto3.6 V, Опе input at Vcc - 0.6 V, 
СС Other inputs at Vcc or GND 
Cio Мо = ЗМ ого 


Т All typical values are at Vcc = 3.3 V, TA = 25°C. 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Š Unused pins at Vcc or GND 

1l This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


. SCBS149 — MAY 1992 — REVISED JULY 1993 





State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

Member of the Texas Instruments 
Widebus™ Family 


Supports Mixed-Mode Signal Operation 


SN54LVT16646... 
SN74LVT16646 . . . DGG OR DL PACKAGE 
(TOP VIEW) 


1DIR Ц 
1CLKAB Ц2 
1SAB з 
GND Ца 








WD PACKAGE 


56 10E 
55 || 1CLKBA 
54 || 1SBA 
531] GND 


(5-V Input and Output voltages With 1A1 ПБ во] 1B1 
3.3-V Vcc) 1A2 Цв 51[ 1B2. 
Supports Unregulated Battery Operation Vcc Ц7 501 Vcc 


Down to 2.7 V 1A3 Цв 49) 183 
Typical Vo; p (Output Ground Bounce) 1А4Цо 48 1B4 
< 0.8 Ма! Vcc = 3.3 V, TA = 25°C —1A5Y10 47|1В5 


ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


Bus-Hold Data Inputs Eliminate the Need 
` for External Pullup Resistors 


GND [11 
1A6 Ц 12 
1A7 Ц 13 
1A8 [] 14 
2A1 Ц 15 
2А2 [| 16 
2A3 Ц17 

GND Ц 18 
2А4 Ц 19 


461] GND 
45|] 186 
441 187 
43|] 188 
42 |] 281 
41 |) 2B2 
40] 283 
39|} GND 
38|] 284 


Distributed Vcc and GND Pin Configuration 2А5 Ц20 37| 2B5 
Minimizes High-Speed Switching Noise 2A6 121 361] 286 
Flow-Through Architecture Optimizes Vcc Ц22 З5| Усс 


PCB Layout 


Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


2A7 [|] 23 
2A8 || 24 
GND [] 25 
2SAB || 26 
2CLKAB || 27 
2DIR Ц 28 





341 287 
3311288. 
32|] GND 

31 || 2SBA 
30 || 2CLKBA 
29[] 20E 


PRODUCT PREVIEW 


description 


The 1УТ16646 is a 16-bit bus transceiver designed for low-voltage (3.3- Иде operation, but with the capability 
to provide a TTL interface to a 5-V system environment. 


The device can be used as two 8-bit transceivers or one 16-bit transceiver. Data on the A or B bus is clocked 
into the registers on the low-to-high transition of the appropriate clock (CLKAB or CLKBA) input. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the ’LVT 16646. 


Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (DIR) determines which bus receives data when OE 
is low. In the isolation mode ВЕ high), А data may be stored in one register and/or В data may be stored in the 
other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


. Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. - 


Widebus is a trademark of Texas Instruments Incorporated. 
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Copyright © 1993, Texas Instruments Incorporated 


мамазаа LONGOdd 


SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-ВП BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS — 


. SCBS149 - MAY 1992 - REVISED JULY 1993 ` 





description (continued) 


The SN74LVT 16646 is available in T's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54LVT16646 is characterized for operation over the full military temperature range of —55°С to 125°C. 
The SN74LVT16646 is characterized for operation from —40°C to 85°C. | 


FUNCTION TABLE 


INPUTS | DATA /О 
— OPERATION OR FUNCTION 
OE ОВ CLKAB CLKBA SAB SBA | A1 THRU А8 B1 THRU B8 


X X T X X X ` Input Unspecifiedt Store A, B unspecifiedt 
H X T Т X X Input Input Store A and B data 
L L X X X L Output Input Real-time B data to A bus 
Output Input. Stored B data to A bus 
H X X L X Input Output Real-time A data to B bus 


Output Stored A data to B bus 


T The data output functions may be enabled or disabled by various signals atthe OE and DIR inputs. Data input functions are always 
enabled; i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 
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ОЕ 


L 


DIR СІКАВ CLKBA SAB 
L X X X 


REAL-TIME TRANSFER 
BUS B TO BUSA 


SBA 
L 





ОЕ 


Х 
X 
H 


DIR СІКАВ CLKBA SAB 


X T X X 

X X T X 

хо T T X 
STORAGE FROM 


A, B, ORAANDB 


SBA 


B 
X 
X 
X 


SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
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OE 


DIR CLKAB CLKBA SAB SBA 


H X X L X 
REAL-TIME TRANSFER 
BUS ATO BUS B 





OE 
L 
L 


DIR СІКАВ CLKBA ЗАВ SBA 


L X L X H 
H L X H X 


TRANSFER STORED DATA 
TO A AND/OR В 


Figure 1. Bus-Management Functions 
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10E 


1DIR 


1CLKBA 
1SBA 
1CLKAB 
1SAB 


20E 


2DIR 


2CLKBA 
2SBA 
2CLKAB 
2SAB 


1А1 


1А2 


ТАЗ 
1А4 


1А5 


1А6 
1А7 
1А8 


2А1 


2А2 
2АЗ 
2А4 
2А5 
2А6 
ад? 
2A8 


10 
12 
13 
14 


15 


16 
17 
19 
20 
21 
23 
24 


. 3.3-V ABT 16-ВП BUS TRANSCEIVERS 


3 EN1 [BA] 
ЖЕК 3 ЕМ2 [AB] 


жа 10 EN8 [BA] 
10 EN9 [AB] 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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52 


51 


. 49 


48 
47 
45 


43 
42 


41 
40 
38 
37 
36 
34 
33 


1B1 


1B2 
1B3 
1B4 
1B5 
1B6 


' 187 


1B8 
2B1 


2B2 
2B3 
2B4 
2B5 
2B6 
2B7 
2B8 
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logic diagram (positive logic) 


Ag - 96 
10E е | 
-o 2 | 
C 

zi Dir 
1CLKBA -99 > 

1SBA 
1CLKAB 





1SAB 


1A1 


L. l 





е 
ЕШ 
m. 
2piR -28 
2CLKBA —9 
31 


2SBA 
2CLKAB — » 


25 АВ - 26 


2A1 - 15 





Бананның FILE REC ар 
Басшысы a — —— и 





To Seven Other Channels 
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3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH3-STATE OUTPUTS С 


SCBS149 — MAY 1992 - REVISED JULY 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc ...... T КТС Қырт ss .. —0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 Vto7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5 V to 7 V 
Current into any спри in the low state, lo: SN54LVT16646 .......... ee tet eee . 96 mA 
SN74LVT16646 .......... MT MIX 128 mA 

Current into any output in the high state, lo (see Note 2): SNBALVT16646 ..................... ... 48 mA 
| SN731 VT16646 Da Qu aus ater seus ae yeas 64 mA 
Input clamp current, fatto pU —50 mA 
Output clamp: current, lok (Vo) = О) ons cere qa pO RI Roe Rn ek e VE Sep ap OSA p a —50 mA 
Maximum power dissipation at TA = 55°C (in still air): ОСС package ......... далы ына аа шырайды 1W 
DL „раскаде is kaba wa um нна UN UE 1 W 

Storage temperature ranges. x. регла АҒ а een АҚЫНДА Ы НЕЗ —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Мо > МСС. 


recommended operating conditions 


ur Со ш E Нея 
Ур lowi 21209 
о |в 
iu пана 00000 [cm [ce [om 
Па 
Па 
L9 
ШЕШЕГЕ 












Low-level output current 


е: Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 
Operating free-air temperature 


T 1. ашу сусіе < 907, f> 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 
SN54LVT16646 SN74LVT16646 
PARAMETER ` TEST CONDITIONS UNIT 
Vcc = MIN to МАХ, Іон = -100 pA Усс-0.2 Усс-0.2 









































| Vcc = 3.6 V, 
Icc Vi = Vcc or GND 





Outputs 
disabled 
Alec Voc =3Vto3.6V, Опе input at Vcc - 0.6 V, 
cc Other inputs at Voc ог GND 


— p 
ИЕ WENN КАН 
T All typical values are at Vcc = 3.3 V, TA = 25°C. 


+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
$ Unused pins at Усс or GND 
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Voc or GND. 





vu [сезт lonz ema | ‚ 
OH V 
с, та белү == 
Voc =8¥. OHC -З2 mA ed 
Voo=27¥,  loL- 10044 | 
Vec=2.7V, to =24mA O ЕЕ 
vo СЕМ ог-16тА Z 
OL V V 
TEES io =32mA По os 
TERT? О. = 48 mA x o — 
МСС = 3 V, ІСІ = 64 mA Про | 
CC сс Control pins 
Vec z0 or MA, — Vis 85v 0—0] 
Voo=36V, VI=VoG Аав [т 
Пи место Уог/050045У Пори 
- or о 
та) [voc ТЕЕ ш 
on. |Voo=86V,Vo=05V — ү ca 
Outputs igh 01 
" 
0.2 0.2 mA 
F 
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_ State-of-the-Art Advanced BiCMOS | 5М54ГУТ16652... WD PACKAGE 












Technology (ABT) Design for 3.3-V SN74LVT16652 . Е о DL PACKAGE 
Operation and Low-Static Power (T ) 
Dissipation 


1OEAB Ци 56 | 1OEBA 


Member of the Texas Instruments 1CLKAB П2 55] 1CLKBA 


Widebus™ Family 


Supports Mixed-Mode Signal Operation GND П4 531] GND 
(5-V Input and Output Voltages With 1A1 ПБ Бо  1В1 
3.3-V Vcc) 1А2 о = 182 
Supports Unregulated Battery Operation | Vcc Ц? 501 Vcc 
Down to 2.7 V | 1A3 Ц8 49) 183 
Typical Мо p (Output Ground Bounce) 1A4 Ц9 48 1B4 
< 0.8 V at Vcc = 3.3 V, Ta = 25°C 1A5 Ц 10 47|] 185 
ESD Protection Exceeds 2000 V Per GND Ціт = 46J GND 
MIL-STD-883C, Method 3015; Exceeds 1А6 12 45186 
200 V Using Machine Model 1A7 13 44[] 1B7 
(C = 200 pF, R = 0) 1А8 Ціла 43 1в8 


Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


Bus-Hold Data Inputs Eliminate the Need омо в  39f GND 
for External Pullup Resistors ona [|:9 зе 2в4 
Distributed Усс and GND Pin Configuration 2A5 Ц20 371] 285 
Minimizes High-Speed Switching Noise 2А6 []21 361] 286 
Flow-Through Architecture Optimizes Vec U22 З5[ Усс 
PCB Layout 2A7 ||23 34 | 287 
Packaged in Plastic 300-mil Shrink | 2A8 |24 | 331] 2B8 
бта!-Оийте and Thin Shrink GND Ц25 32) GND 
Small-Outline Packages and 380-mil 2SAB |266 X 3!||2SBA 
Fine-Pitch Ceramic Flat Packages Using 2CLKAB Ц27 ЗО 2CLKBA 


25-mil Center-to-Center Spacings 20EAB Ц28 = 29] 2ОЕВА 


description 


The 1М716652 is a 16-bit bus transceiver designed for low-voltage (3.3-V) Vcc operation, but with the capability 
to provide a TTL interface to a 5-V system environment. The device can be used as two 8-bit transceivers or 
one 16-bit transceiver. 


Complementary output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided to select whether real-time or stored data is transferred. A 
low input level selects real-time data, and a high input level selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between stored 
and real-time data. Figure 1 illustrates the four fundamental bus-management functions that can RE performed 
with the 'LVT16652. 


Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also possible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 





reinforces its input. Thus, when all other data sources to the two sets of bus line are at high impedance, each 


set of bus lines remains at its last level сопрано, 


Widebus ва trademark of Texas Instruments Incorporated. 


Copyright © 1993, Texas Instruments Incorporated 
change or discontinue (nate producte without ге енімен «X TEXAS | 
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SN54LVTI 6652, SN74LVTI 6652 
3.3-V ABT 16- BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


SCBS150 — MAY 1992 - REVISED JULY 1993 
description (continued) 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT16652 is available in ТГ shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


. Тһе SN54LVT16652 is characterized for operation over the full military temperature range of — 55°C to 125°C. 
The SN74LVT16652 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS. DATA ИОТ 
OPERATION OR FUNCTION 
OEAB  OEBA С КАВ CLKBA А1 THRU А8 B1 THRU B8 


Input Input Isolation 


г 


Input Input Store A and B data 
Input Unspecifiedt Store A,holdB ` 
Input Output Store A in both registers 
Unspecified+ Input Hold A, store B 
Output Input Store B in both registers 
Output: — Input ` Real-time B data to A bus 
Output Input Stored В data to А bus 
Input Output . Real-time A data to В bus . 
Input Output Stored A data to B bus 


Stored A data to B bus and 
stored B data to A bus 


T The data output functions may be enabled or disabled by а variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

t Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 


tirrr Im тт тт 
г x x x ә г ә > > 
x x r х---г > 


L 
L ‘ 
x 
H 
L 
L 
L 
L 
H 
H 
H 


r- 
- 
r 


Output Output 
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ОЕАВ ОЕВА CLKAB CLKBA ЗАВ SBA OEAB ОЕВА CLKAB CLKBA SAB SBA 
L L X X X L H H X X L X 
REAL-TIME TRANSFER | REAL-TIME TRANSFER 
BUS B TO BUSA BUS A TO BUS B 





OEAB ОЕВА CLKAB CLKBA SAB SBA OEAB ОЕВА CLKAB CLKBA SAB SBA: 
x H 1 X X X H L L L H H 
L X X... T X X | 
L H T T X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, ORAAND B TO A AND/OR B 


Figure 1. Bus-Managenient Functions 
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1OEBA 
10EAB 
1CLKBA 
1SBA 


1CLKAB ` 


1SAB 
20EBA 
20EAB 
2CLKBA 
2SBA 
2CLKAB 
2SAB 


1A1 


1А2 
1A3 
1А4 
С 145 
1A6 
1A7 
1A8 


2A1 


2A2 
2A3 
2A4 


2А5 


2А6 
2А7 
2А8 


56 


55 
54 


29 
28 
30 
31 
27 
26 


10 
12 
13 


14 


15 


16 


17 
19 
20 
21 


. 23 


24 


ЕМ? [BA] 
ENS [AB] 





21 


2 


тұ 
{ 
=à 
- 
о 
5 


` T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. | 
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49 
48 
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45 
44 
43 
42 


41 
40 
38 
37 


. 36 


34 


33 


1B1 


1B2 
1B3 
184 
185 
186 


| 1B7 


1B8 
2B1 


2B2 
2B3 
284 
285 
286 
287 


288 
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logic diagram (positive logic) 


1OEBA 


10EAB 
1CLKBA 
1SBA 
1CLKAB 


1SAB 


1A1 


20EBA 


20EAB 
2CLKBA 

2SBA 
2CLKAB 


2SAB 


2A1 


5 





an eU M XN реа 








gos те deme E 





To Seven Other Channels 


| NCC аалы 


42 


2B1 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Усс/.................................... bunten teda ute uU t —0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................... леа 2... -0.5Vto7V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -O5Vto7V 
Current into any output in the low state, lo: SN54LVT16652 ............. та ЕЛГЕ ves. 96 mA 

SNZ4DVT16652 ные ood dolo ERE CURE apnd 128 mA 

Current into any output in the high state, 10 (see Note 2): SN54LVT16652 ....................... 48 mA 
SN74LVT16652 ............ СЕНТ” 64 mA 

Input clamp current, цк (М < 0) ............................ ЗЫ арылы dr a Rae ees. —50 MA 
Output clamp current; Ток (Voy € 0): u u ua р а bares celts cae іы eor ee xis TEN -50 mA 
Maximum power dissipation at ТА = 55°C (in still аі): DGG package ............................... 1W 
ОЕраскаде: „а дана ham eens opua 1W 

Storage temperature range ................ сазара Mme et Ae ГЛ С ba. Gees —65?C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings тау be exceeded if the input and output clamp- -current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > Yee: 


recommended operating conditions 


ee | SN54LVT16652 | SN74LVT16652 


UTR "Te s HCM 3 ИЕ ЕТ Y 
Ун HeMeenmunoage ИГИ ГЕ 
a зү L 
V тиже рев 
los әлем = J 
Па fe m 
Перет 
о о 
Ов [в 










Low-level output current 


"E Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled. 
Operating free-air temperature | 


n реки duty cycle < 50%, #> 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 




























3 


Outputs 
disabled 


о 
-А 
о 
- 


| Voc = 3.6 V, | 


лее? Voc = 3 У 103.6, Опе input at Усс - 0.6 V, 
СС Other inputs at Vcc ог GND 
Cio Vo=3Vor0 


Т All typical values are at Voc = 3.3 V, Ta = 25°С. | 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Š Unused pins at Vcc or GND | | 

1l This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 





о 
№ 
> 


m 


“п 





Ссс тєш m m a 
PARAMETER | TEST CONDITIONS UNIT 
[сс = MIN to МАХ, Іон =-100 pA 
Voc cav ion==24mA а 
Vooz3V. — он- amA ” po 
Усс=27М. loi 100A — wa s 
Voc 727 V. IOL = 24 mA 05| os 
VOL V 
Усс 3 V. 01. = 32 mA | 95] 0) ee 
Voc 73 V, IOL = 48 mA о5| 59505 - 
Voo=3¥, іс бейта E БЕНЕН NAE 
усс-38% V|-VcGorGND 
ос Oor MAKE у 557 
Voc - 3.6 V, Vi- Vcc A or B ports 
Стено [vocen — — Ү052У 
Culpa ig 
— Ee 
жж 


"UO 
“п 
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State-of-the-Art Advanced BiCMOS SN54LVT16952 . .. WD PACKAGE 
Technology (ABT) Design for 3.3-V 5М741У716952... DGG OR DL PACKAGE 
Operation and Low-Static Power (TOP VIEW) 
Dissipation i | 
ө Member of the Texas Instruments Ravi | = i 2. А 
^ данни amy . ; 1CLKENAB 54 | 1CLKENBA 
е Supports Mixed-Mode Signal Operation GND 531] GND 
(5-V Input and Output Voltages With | 1A1 Бо] 181 
3.3-V Усс) 1А2 51[] 182 
е Supports Unregulated Battery Operation Voc 50H Voc 
Down to 2.7 V 1A3 491) 1B3 
ө Typical Мо p (Output Ground Bounce) 1A4 48|] 184 
< 0.8 V at Vcc = 3.3 V, Ta = 25°C 1A5 47 || 185 
е ESD Protection Exceeds 2000 V Per GND 461} GND 
MIL-STD-883C, Method 3015; Exceeds . 1A6 451 186 
200 V Using Machine Model 1A7 441) 1B7 
(C = 200 pF, R = 0) 1A8 43) 1B8 
е Latch-Up Performance Exceeds 500 mA ФА! 42 [| 281 
Per JEDEC Standard JESD-17 2A2 а} 282 
е Bus-Hold Data Inputs Eliminate the Need | a 40|} 283 
GND зә |) GND 


for External Pullup Resistors 


2A4 381] 284 

е Distributed Vcc and GND Pin Configuration 2A5 371] 285 
Minimizes High-Speed Switching Noise 2А6 361] 286 

е Flow-Through Architecture Optimizes Vcc 35 Voc 
PCB Layout | m 2A7 34 | 2B7 


е Packaged in Plastic 300-mil Shrink 2A8 33|] 288 


Small-Outline and Thin Shrink GND 32|] GND 
Small-Outline Packages and 380-mil | 2CLKENAB 31 [| 2CLKENBA 
Fine-Pitch Ceramic Flat Packages Using 2CLKAB зо [| 2CLKBA 


25-mil Center-to-Center Spacings 20EAB 29 || 2OEBA 


description 


The 'LVT16952 is a 16-bit registered transceiver designed for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the A or B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input provided that the clock-enable (CLKENAB or CLKENBA) input 
is low. Taking the output-enable (OEAB ог OEBA) input low accesses the data on either port. 





Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Тһе SN74LVT 16952 is available in ТІ5 shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54LVT16952 is characterized for operation over the full military temperature range of —55?C to 125?C. 
The SN74LVT16952 is characterized for operation from —40?C to 85°C. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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logic symbolt 


ТОЕВА 


1CLKENBA 
1CLKBA 


10EAB 


1CLKENAB 
1CLKAB 


20EBA 


_ 2CLKENBA 


.2CLKBA 
20EAB 


2CLKENAB 
2CLKAB 


1A1 


1A2 
1A3 
1A4 
1A5 
1A6 
1A7 
1A8 
2А1 


2А2 
2АЗ 
|. 2A4 
2A5 
2A6 
2A7 
2A8 


56 


54 
55 


29 
31 
30 
28 
26 
27 


10 
12 
13 
14 
15 


16 
17 
19 


20 


21 
23 


24 





4 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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41 
40 
38 
37 
36 
34 
33 
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1B2 
1B3 
1B4 
1B5 
1B6 
1B7 
1B8 
281 


282 


283 


284 
285 
286 
287 
288 
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БД e 
Ср 1CLKENBA 


1CLKAB -2 > < 55 1С1КВА 


10EBA Ê «фр» 


1 of 8 
| Channels 


1A1 


TE. 
2CLKENAB ° q> 


<b 1 1бЕАВ 


| 
| P 
1B1 





To Seven Other Channels 


31 . — 
СЕ 2CLKENBA 


2cLKAB 27 ! » i 30 )CLKBA 


20EBA 29 a> 


1 of 8 


4: 28 2ОЕАВ 


z | 
2B1 








To Seven Other Channels 


FUNCTION TABLET 


INPUTS OUTPUT 
ССКЕМАВ CLKAB ОБАВ A B 


Bot 


T A-to-B data flow is shown; B-to-A data flow is similar 





but uses CLKENBA, CLKBA, and OEBA. 
+ Level of B before the indicated steady-state input 
conditions were established. | 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Усс/..................... mor а Ы СҮ ee S —0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) ....... P ОО E O КҮ bwa Erase Да s SEE -0.5 Vto 7 V 
Voltage range applied to апу output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, lo: SN54LVT16952 ...................... rm 96 mA 
| | SN74LVT16952 ...... rm 128 mA 
Current into any output in the high state, lo (see Note 2): SN54LVT16952 ....................... 48 mA 
SN74LVT16952 circi or veu ta niea 64 mA 

Input clamp current, lc (М < 0) ............... — РУ. ane RIO Ge a das амы на ЫТ dote —50 mA 
Output clamp current, log (Мо < 0) ................. mr 
Maximum power dissipation at TA = 55°C (in still air: DGG package ............................... 1W 
Di package s. uuu teas Od eu d s mu vais 1W 

Storage temperature range ....................................................... —65?C to 150°C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


2. This current will only flow when the output is in the high state and Мо > МСС. 


recommended operating conditions | 


ю t 


3.6 
Пон High-level output current | mA 
48 


At/Av Input transition rise or fall rate Outputs enabled 30 |. 100 | пуу | 
TA Operating free-air temperature | -55 125 


+ Current duty cycle < 50%, f > 1 kHz 


Vcc Supply voltage. 

Мн | High-level input voltage ў 

VIL Low-level input voltage | am 
М 











Low-level output current 


ae [ma 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


PARAMETER 


Voc = 2.7 V, 


Үсс = MIN to MAX, 


Voc = 2.7 V, 
Vcc = 3 V, 
Vcc = 3 V, 


 |Vcc 227 V, 
Voc = 2.7 V, 
МСС = 3 V, 
VoL 
Vcc = 3 V, 
Vcc = 3 V, 
Vcc = 3 V, 


Vcc = 3.6 V, 
Vcc = 0 or MAXİ, 
Vcc = 3.6 V, 
Voc = 3.6 V, 
Vcc = 3.6 V, 


Vcc = 0, 


li(hold) Усс-3У 


ТРЕТ 
lozL Мсс < 3.6 V, 


Vcc = 3.6 V, 
= Vcc or GND 


N 
A 
S|]O OI O 
mil loiso 


Vcc = 3 V to 3.6 V, 


Other inputs at Vcc or GND 


М + ЗУого 


Со Мо =3Vor0 | 


SN54LVT16952 
TEST CONDITIONS 


| =—18 mA 
ОН = -100 pA Усс-0.2 
он = — 8 mA 


ІОН = – 24 mA 
ІОН = -32 mA 
loL = 100 pA 
IOL = 24 mA 
ІСІ = 16 mA 
IOL = 32 mA 
IOL = 48 mA | 0.55 
IOL = 64 mA 


V| = Vcc or GND 
same Control pins 
М| = 5.5 V 


TE 5.5 V 
= МСС A or B ports 
"E 0 


М ог Vo = 0 to 4.5 V 


VI = 0.8 V 
: A or B ports 
VI =2V 
Vo=3V 
Мо = 0.5 V 
Outputs high 
Outputs low 


Outputs 
disabled 


One input at Vcc - 0.6 V, 


T All typical values are at Voc = 3.3 V, TA = 25°С. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


Š Unused pins at Vcc or GND 


SN74LVT16952 


n2 
p 


+100 


0.55 


T This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


UNIT 
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В ѕләлиа Ллошей LAT 


LVT MEMORY DRIVERS . 


Features 
Output ports have 25-0 series resistors 
included on chip 


EPIC-IIB™ BiCMOS process with special 
low-voltage enhancements 


Mixed-mode circuitry 


Expanded Vcc range from 2.7 V to 3.6V 


Bus-hold circuitry 


Power-on-demand active feedback 
Circuitry 


JEDEC SSOP (Widebus™) and EIAJ 
TSSOP (Shrink Widebus™) packaging 


Functional equivalents with complete 
pinout and package compatibility . 


Benefits 


3.3-V logic family with equivalent speed 
and drive performance of 5-V ABT logic 
family — not just a recharacterized or 
scaled CMOS 


Complete input and output compatibility - 
with 5-V signals combined with a pure 
3.3-V internal supply signal — provides 
bidirectional 3-V to 5-V translation 


AC performance optimized for both 
regulated supply and unregulated battery 
operation 


Reduces component count by eliminating 
need for external pullup or pulldown. 
resistors on I/O pins configured as inputs 
left unused or floating 


Reduces disabled static power 
consumption (Ісс2) to as little as 0.1 mA 
for power-conscious portable and 
battery-powered equipment 


16- and 18-bit densities for flexible 
integration 


Space-saving and height-saving 


surface-mount package options, ріп 


compatible with existing 5-V families for | 
easy conversion 


Drop-in replaceable series s resistor options 
with characteristic LVT advanced system 
performance and minimal system power 


Reliably drives address lines of 64-K, 
256-K, 1-M, 4-M, and 16-M MOS dynamic 
random access memories (DRAMs) 


Standardization that comes from a 
common product approach 


SN54LVT162240, SN74LVT162240 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JULY 1993 







Output Ports Have Equivalent 22-Q Series SN54LVT162240 . .. WD PACKAGE 


Resistors, So No External Resistors Are SN74LVT1 а DL PACKAGE 


Required 


е State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

е Member of the Texas Instruments 
Widebus™ Family 


е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 


е Supports Unregulated Battery Opération 
Down to 2.7 V 


е Typical Vo, p (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

e Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors | 

е Distributed Усс and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 

е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 





description 


The ’LVT 162240 is a 16-bit buffer and line driver designed for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as four 4-bit buffers, 
two 8-bit buffers, or one 16-bit buffer. This device provides inverting outputs and symmetrical OE (active-low 
output-enable) inputs. | 


The outputs, which are designed to source or sink up to 12 mA, include 22-0 series resistors to reduce overshoot 
and undershoot. 


. Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT 162240 в available in T's shrink small-outline (DL) and thin shrink small- outline (DGG) packages, 
. which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 


The SN54LVT162240 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74LVT162240 is characterized for operation from —40?C to 85?C. 
Widebus is a trademark of Texas Instruments Incorporated. | 


PRODUCT PREVIEW information concerns products in the formative or Copyright 1993, Texas Instruments Incorporated 


design phase. of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. TEXAS 
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' SN54LVT162240, SN74LVT162240 Sa eae 
3.3-V АВТ 16-BIT BUFFERS/DRIVERS | 





WITH 3-STATE OUTPUTS 
JULY 1993 
logic diagram (positive logic) 
FUNCTION TABLE = 
(each 4-bit buffer) | 10E 


1Ү1 


em ТАТ s LE 
E AEN 





1Y2 
1Y3 


1Ү4 





20Е 
logic symbolt 
2A1 2Y1 
"M si 
10E a 2A2 2Y2 
20E IS | 
— 25 
ЗОЕ > 2A3 ` 2Y3 
_ 24 
4OE ы 
47 2 /—— 2А4 е 
44 | | 5 3OE 
M — Пр A | 
b 
2A2 Боп с 2у2 
| 38 11 ЗА2 3Y2 
2A4 — ИШИ. uo M - 
une 33 г 16 Ре 3Y4 
26 23 | 


4A2 4Y2 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


4A3 4Y3 


4А4 4у4 
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SN54LVT162240, SN74LVT162240 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JULY 1993 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, VOC .......:................................................ —0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) ................................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, lg ................................................... 30 mA 
Current into any output in the high state, lo (see Note 2) ...................................... 30 mA 
Input clamp: current Пк (VO). sala ae катион ayka ayapa qushun yaya ayu Ық алта Vates —50 mA 
Output clamp current, lo (МУо<0)....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 

DE package susce teste ы ыры SES 0.85 W 
Storage temperature range ....................................................... .—65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Мо > МСС. 


recommended operating conditions 


SN54LVT162240 | SN74LVT162240 
WM Ra 9 id 
27 ` 3.6 
2 








Voc бре [27 s] 
Ун Highdevelinputvotage ГН 
М онот ов 
Уу пюре 
— 
10 
was 









loH High-level output current 
IOL Low-level output current 
At/Av Input transition rise or fall rate . | Outputs enabled 


TA Operating free-air temperature пети m 
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SN54LVT162240, SN74LVT162240 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 


WITH 3-STATE OUTPUTS 


JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise пе") I 
SN74LVT162240 т. 
UNIT 


PARAMETER TEST CONDITIONS | 











VIK Vcc = 2.7 V, - l| =—18 mA 



















VoH Vcc = 3 V, ІОН = – 12 mA 
VOL Vcc = 3 V, o = 12 тА 
Vcc = 0 or MAX, =5.5V 1 





Voc = 3.6 V, | = Vcc or GND Control pins 
V 3.6 V, =V 

Шо T Data pins 
Vcc = 3.6 V, 











disabled 


Voc = 0, ГР 0to 4.5 V +100 ША 
| 
(вод |/00-3У э ы LA 
lozH Voc - 3.6 V, = 3V 
lozL Voc =3.6 V, Vo - 0.5 V 
| | [Outputs high | 0.19 

Voo=36\ [Outputs юн | 

І 





Усс = ЗУ 0 3.6 М, Опе input at Vcc – 0.6 V, 





AlccŠ 
i Vj=3Vor0 
Vo=3Vor0 


T All typical values are at Vcc = 3.3 V, Ta = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each ра that is а the specified TTL voltage level rather than Vcc or GND. 


Other inputs at Vcc or GND 


| 
| M 
ajo 
e 
> | H- 
о --. -—L— 
ЕА 
- | | № 





=: | 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
| WITH 3-STATE OUTPUTS 


JUNE 1993 







Output Ports Have Equivalent 22-Q Series SN54LVT162244 . . . WD PACKAGE 


Resistors, So No External Resistors Are SN74LVT1 ea: DL PACKAGE 


Required 

ө State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

е Member of the Texas Instruments 
Widebus™ Family 


е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Усс) 


е Supports Unregulated Battery Operation 
Down to 2.7 V 


е Typical Мо p (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

e Distributed Усс and GND Pin Configuration 
Minimizes High-Speed Switching Noise . 

е Flow-Through Architecture Optimizes 
PCB Layout 

е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 





description 


The 'LVT162244 is a 16-bit buffer and line driver designed for low-voltage (3.3-V) Усс operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as four 4-bit buffers, 
two 8-bit buffers, or one 16-bit buffer. This device provides true outputs and symmetrical OE (active-low 
output-enable) inputs. 


The outputs, which are designed to source or sink up to 12 mA, include 22-Q series resistors to reduce overshoot 
and undershoot. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


. TheSN74LVT162244 в available in ТР shrink small-outline (DL) and thin shrink small- outline (DGG) packages, 
which provide twice the I/O pin count one functionality of standard small-outline packages in the same 
printed-circuit-board area. 


The SN54LVT162244 is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74LVT162244 is characterized for operation from —40°C to 85°C. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or - Copyright © 1993, Texas Instruments Incorporated 


design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. | м. EXAS | 
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SN54LVT162244, SN74LVT162244 


3.3-V ABT 16-BIT BUFFERS/DRIVERS - 
WITH 3-STATE OUTPUTS 


. JUNE 1993 








(each buffer) 10E 
INPUTS DUET. | 
ELEME 1A1 1Y1 
H 
L L 1А2 1Y2 
x |] 7 | 
1A3 1Y3. 
1A4 1YA 
logic symbolt 
20E 
Еш M Ем 2A1 2 
_ 48 
20E ІМ EN2 
зов -29 | Ема 2A2 2Y2 
_ 24 
4OE М ЕМА 
2АЗ 2Y3 
(47 2 
1A1 ___1_1у ту 
да —° шили — n2 | 
Лр 5 2А4 24 | 
ТАЗ. есы Үз 
41 8 ЗОЕ 
2А1 ЕНЕ ШЕСІ 2Y1 
2А2 -> — Е. го 
38 11 3A1 3Y1 
2A3 ЖАКИШ 2v3 
м — |. ВАДА — үа 
UE ua 4 3A2 3Y2 
3A1 13у 3Y1 
зда — Pe ce al — зү? 
33 16 3A3 ЗҮЗ 
3A3. к 22221 3Y3 
32 17 
3A4 — 3Y4 
30 19 3A4 3Y4 
4A1 E av 4Y1 
29 20 
4A2 — зс сысы! 2 472 = 
4АЗ Е 0 Mio х= 
26 | 23 
4А1 4Y1 
f This symbol is in accordance with АМБИЕЕЕ Std 91-1984 
and IEC Publication 617-12. 4A2 4Y2 
4A3 4Y3 
4А4 4Ү4 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1993 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


supply voltage range; Ve «cs sais m rebus КЕЕ chee ade ewe ee Be аман -0.5 V to 4.6 V- 
Input voltage range, Vj (see Note 1) ..... m" cR —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5 V to 7 V 
Current into any output in the low state, lg ................................................... 30 mA 
Current into any output in the high state, lo (see Note 2) ...................................... 30 mA 
input clamp current, hie (Vpe D). syur rp аныз амы яла БОЛОН ЕРТЕ тақ» —50 mA 
Output clamp current, lok (Уо 0)... u. ctetu pA E E EReR Raw RE ОРЫ УҢ . —50mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 
DE DaCKagóo: „аон Pd doe mue фа e 0.85 W 
Storage temperature range ........................................................ —65?C to 150?C 


T Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Мо > МСС. 


recommended operating conditions 


C Supply voltage 2.7 3.6 2.7 3.6 


УС 

VIH High-level input voltage 

ViL — Lowdevel input voltage | o 08 | oB) 
| 55 





PRODUCT PREVIEW 





V Input voltage 
Іон High-level output current -12 






ТА Operating free-air temperature -55 125 -40 85 








435 TEXAS 
[NSTRUMENTS 


POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 13-9 


At/Av Input transition rise or fall rate Outputs enabled | 


малана іопаона 


f lOZL Voc = 3.6 V, Мо + 0.5 V 


SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-ВІТ BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1993 Š 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


| | SN54LVT162244 | SN74LVT162244 
PARAMETER TEST CONDITIONS | i 


Voc =2.7 V, |--18 mA -1.2 


Vi 
Vo Vcc = 3 V, ^». IOH=-12mA 
Vo 


K 
) 
С 








UNIT 


| 
2: | 
сл го 
| 
° ° О | | | i+ | 
{э [о [= а[—-—{[-[о© № 














-. 
© 
-. 





Voc = дог МАХ, | V|=5.5 V 
Voc = 3.6 V, Vi = Vcc or GND | | 
Voc = 3.6 V, МУ + V | 

= 2. , | = 





Vcc = 0, Vi or Мо = 0 to 4.5 V +100! HA 
| lozH  |Усс-36м, Vo -3V A 





2 





u 






--. 


Outputs high 
Outputs low 





" Voc = 3.6 V, 
VI = Voc or GND Outputs ` 


disabled 


— 


135 

NTN 

oic N 
° ° 
= | Il [de 
о IOICOI[ | OQ IO Oil — | — 


N 


РОС Voc = 3 03.6 V, Опе пр а Усс-0.6М, ` 
CC Other inputs at Vcc or GND 


T All typical values аге at Усс = 3.3 V, TA = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc ог GND. 








79 
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| SNLVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


JUNE 1993 








A-Port Outputs Have Equivalent 22-0 SN54LVT162245 . .. WD PACKAGE 





Series Resistors, So No External Resistors SN74LVT162245 . VEM DL PACKAGE 
Are Required (T ) 
e State-of-the-Art Advanced BICMOS ipin + 
Technology (ABT) Design for 3.3-V 1B1 12 
Operation and Low-Static Power 1в2 3 
Dissipation GND [l4 
е Member of the Texas Instruments 1B3 Б 
Widebus™ Family | 184 [le 
е Supports Mixed-Mode Signal Operation Voc U7 
(5-V Input and Output Voltages With 1B5 Ц8 
3.3-V Vcc) | 186 Ц 
е Supports Unregulated Battery Operation GND Ц10 
Down to 2.7 V 187 11 
е Typical Мог р (Output Ground Bounce) 188 Ц12 
< 0.8 V а! Vcc = 3.3 V, TA = 25°C 2B1 Ц1з 
е ESD Protection Exceeds 2000 V Per КЫ, 1.5 
MIL-STD-883C, Method 3015; Exceeds 2вз 16 
200 V Using Machine Model allie 
(С = 200 pF, В = 0) тй M 
е Latch-Up Performance Exceeds 500 mA jee [19 
Рег ЈЕРЕС Standard JESD-17 ope {120 
ө Bus-Hoid Data Inputs Eliminate the Need GND []21 
for External Pullup Resistors ову [122 
е Distributed Vcc and GND Pin Configuration 288 Ц23 
Minimizes High-Speed Switching Noise | 2DIR Ц24 
е Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The “LVT 162245 is a 16-bit (dual-octal) noninverting 3-state transceiver designed for low-voltage (3.3-V) Voc 
operation, but with the capability to provide a TTL interface to a 5-V system environment. 


This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 


The A-port outputs, which are designed to source or sink up to 12 mA, include 22-© series resistors to reduce 
overshoot and undershoot. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT162245 is available in T's shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages іп the same 
printed-circuit-board area. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the spl 
development. Characteristic data and 
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SN Ут 62245, SN74LVT1 62245 


3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS | 


JUNE 1993 





description (continued) 


The SN54LVT162245 is characterized for operation over the full military temperature range of —55?C to 125?C. | 
The SN74LVT162245 is characterized for operation from —40°C to 85°C. 


logic symbolt 


10E 
1DIR 


20E 
2DIR 


1A1 


1A2 
1A3 
1A4 
1A5 
1A6 


1A7- 


1A8 
2A1 


2A2 


2A3 
2А4 
2A5 
2A6 
2A7 
2A8 


48 


25 
24 


47 


46 
44 
43 
41 
40 
38 
37 
36 


35 
33 
32 
30 
29 
27 
26 


3 ЕМІ [BA] 
3 EN2 [AB] 


У 6 ЕМА [BA] 
6 ENS [AB] 





FUNCTION TABLE 
(each 8-bit section) 


INPUTS 
“ОЕ pm | OPERATION 


B data to A bus 
A data to B bus 
Isolation 















14 
16 
17 
19 
20 
22 
23 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. ` | 


1В1 


182. 


1B3 
1B4 
1B5 
1B6 
1B7 
1B8 
2B1 


2B2 


2B3 
284. 


285 
286 
287 
288 





2DIR 


2A1 


2B1 





To Seven Other Channels 
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222 SNLVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS - 


JUNE 1993 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .............. mr бак A a Г ТГ ОГГЕ —0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) .................................................. —0.5 V to7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5 V to 7 V 
Current into any output in the low state, Io: SN54LVT162245 (except A port) .................... 96 mA 
| SN74LVT162245 (except A рой) ................... 128 mA 

| PDO т Им НЕТТІ M e uwa a mes 30 mA 
Current into any output in the high state, lo (see Note 2): SN54LVT162245 (B port) ............... 48 mA 
SN74LVT162245 (B port) ............... 64 mA 

АБО е Er онар CO ELS 30 mA 

Input clamp current, к (М < 0) ................................................. РНР -50 тА 
Output clamp current, lox (Vo < 0) ....................................................... —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 
Юрраскайе: icira erio Еле xtate 0.85 W 

Storage temperature range ....................................................... —65?C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions’ is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is іп the high state and Мо > Vcc. 


recommended operating conditions | . 
Vcc Supply voltage 

VIL | 

V 


SN54LVT162245 | SN74LVT162245 











Low-level input voltage 
Input voltage 


| High- | tput t 
H Ign-ievel output curren 
9 š ; š port | | | 


2.7 3.6 
5.5 


24 
| Low-level output current 
| 2 


Іо ЖФ Low-level output current 48 
At/Av Input transition rise or fall rate Outputs enabled 10 
TA Operating free-air temperature 


+ Current duty cycle < 50%, f > 1 kHz 


-55 125 
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SNLVT162245, SN74LVT162245 | 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH3-STATE OUTPUTS  - 


JUNE 1993 | 





electrical characteristics over recommended operating free-air temperature range (unless 


. otherwise noted) | 
2 | SN54LVT162245 | SN74LVT162245 
PARAMETER | TEST CONDITIONS 
VK ` =2.7V, _ |--18тА 0 ps 
Усс = 3 V, loH = — 12 mA 


Vcc = MIN to МАХ, Іон = -100 pA 






UNIT 





< 
Q 
O 
m 
N 
< 


— 








| MN МАХ 

Уон Voc = 2.7 V, IOH =- 8 тА 
Voc 78 V, IOH =- 24 mA 

Veo - 3 V ОН = -32 mA = сол 
Усс=27 (о-12тА Apt — | 08 

Voc = 2.7 V, IOL = 24 mA 

VoL ` [Vcc=3V, loL = 16 mA — 
Voc = 3, IOL = 32 mA | 

Vcc =3V, loL = 64 mA Нар 


Vcc = 3.6 V, VI = Vcc or GND | | 
с mat Control pins 
Voc =0orMAX#, | Vje 55V 


Voc = 3.6 V, М| + 5.5 V | | 
Vcc = 3.6 V, М = Усс А or B portsŠ 
Ұсс-36У . М+0 | 

Усс =0, 22 Mor Vo = 0to 4.5 V | 


m Мес = ЗУ кыы. А огВ ports 
I(hold) СС = Үт р 


lozH |Усс=3.6\, Vo=3V 0 
1021. Vcc = 3.6 V, Vo=05V . 










+100 ША 


N 
о 


| 

N 

л 
f Sl I L| [m н- 
Qi — [ — Ее сл | — -. 


л 


о 
«| | 
O 
EN wi | 
о ШЕ! гә >|о(|м 
№ 
о | 
‹ ‹ ° га |н | ал ojojojo : 
> [о [= + |о|е|- | 9 “| ъф oO] го 
= 
Ма BREE, | c | ` Ë 


= 
> 


> 


T 








= 


Outputs high 
Outputs low 


Vcc = 3.6 V, 


3 


| 
СС Vi = Vcc or GND Outputs | 


disabled 


Anc |Усс-3У036У, One input at Vcc - 0.6 V, | 
CC Other inputs at Vcc ог GND | 
i Vo=3Vor0. 
T All typical values are at Vcc = 3.3 V, TA = 25°C. | | 
+ For conditions shown аз MIN or МАХ, use the appropriate value specified under recommended operating conditions. 


$ Unused pins at Vcc ог GND. | 
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 





o 
> 
O 


о 
№ 
о 
№ 
3 

> 
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Output Ports Have Equivalent 22-Q Series SN54LVT162373 . .. WD PACKAGE 


Resistors, So No External Resistors Are SN74LVT1 оа" DL PACKAGE 


Required 

e State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V ` 
Operation and Low-Static Power 
Dissipation 


1LE 
4711 1D1 
46 102 


е Member of the Texas Instruments | = 
Widebus™ Family 
431 104 
е Supports Mixed-Mode Signal Operation | 42 Усс 
(5-V Input and Output Voltages With 410 105 
3.3-V Vcc) 106 
е Supports Unregulated Battery Operation зә GND 
Down to 2.7 V 381] 107 
е Typical Voi p (Output Ground Bounce) 37 || 108 
< 0.8 V at Vcc = 3.3 V, TA = 25°C з6 201 
е ESD Protection Exceeds 2000 V Per | 351 202 
MIL-STD-883C, Method 3015; Exceeds за омо 
200 V Using Machine Model эз! 203 
(C=200pF,R=0) . | 32|] 204 


е Latch-Up Performance Exceeds 500 mA 31 Vcc 





Per JEDEC Standard JESD-17 раз 
е Bus-Hold Data Inputs Eliminate the Need ов] GND 

for External Pullup Resistors | 271 207 
е Distributed Усс and GND Pin Configuration 26) 2D8 
- Minimizes High-Speed Switching Noise OE 25 2LE 
е Flow-Through Architecture Optimizes 

PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The “LVT 162373 is a 16-bit transparent D-type latch with 3-state outputs designed for low-voltage (3.3-V) Vcc 
operation, but with the capability to provide a TTL interface to a 5-V system environment. It is particularly suitable 
for implementing buffer registers, І/О ports, bidirectional bus drivers, and working registers. 


The device can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When LE is taken low, the Q outputs are latched at the levels set up at the 
D inputs. | | 


A buffered output-enable (OE) input can be used to place the eight outputs іп either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the ae to drive bus 
lines without need for interface or pullup components. | 7 


The output-enable (OE) input does not affect internal operations of the latch. Old data can be retained ог new 
data can be entered while the outputs are in the high-impedance state. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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SN54LVT162373, SN74LVT162373 | 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


JULY 1993 





description (continued) | 


The outputs, which are designed to source or sink up to 12 mA, include 22-Q series resistors to reduce overshoot 
and undershoot. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT162373 is available in ТР5 shrink small-outline package (DL), which provides twice the І/О pin | 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54LVT162373 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74LVT 162373 is characterized for operation from —40°C to 85°C. 


logic symbolt 
= 
ТОЕ 
48 
1LE 
-- 24 
20E 
25 
2LE 
47 
1D1 
46 
1D2 
44 
1D3 
43 
1D4 
41 
1D5 
40 
1D6 
38 
1D7 
37 
1D8 
222056 
201 
35 
202 
33 
2D3 
32 
204 | 
30 
205 
29 
206 
27 
207 
26 
208 


о уо уо се ry 


11 
12 


13 


14 
16 
17 
19 
20 
22 
23 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


1Q4 
195 
196 
107 
108 
201 
202 
203 


204 


205 
206 
207 
208 


FUNCTION TABLE 
(each 8-bit ат 





To Seven Other Channels 


20E — 


2LE 


2D1 





To Seven Other Channels 
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SN54LVT162373, SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
| WITH 3-STATE OUTPUTS 


JULY 1993 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Мәс-гсевз анар аі Аз Еа ener eed dale Бей ЕКЕ КИЕЗ —0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. —0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, lO .................................................. 30 mA 
Current into any output in the high state, lo (see Note 2) ...................................... 30 mA 
input'clamp current, (И <0): «d a eem ep кик ана ol X cR ұма ан ҰЗ eee —50 mA 
Output clamp: current: ок (VO О) acere ard жшк кажы fe eR eas ea eom eau cae жаа -50 mA 
Maximum power dissipation at TA = 55°C (іп still air): DGG package ............................. 0.8 W 

| Окраскайе: говедо ценова aaa eatis 0.85 W 
Storage temperature T8ñg8:.. u. дер кыла Reade ea ЗЕЙ Seeker Ара: —65?C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > Vcc. 


recommended operating conditions 


С бирріу мойаде 


VC | 
At/Av Input transition rise or fall rate 





45 ТЕХА5 
INSTRUMENTS 


POST OFFICE BOX 655303 Ф DALLAS, TEXAS 75265 ў 13-17 





PRODUCT PREVIEW 


Voc =OorMAX#, М =5.5 У | 
Уссе36М . VI=Vcc or GND 
Voc = 3.6 V V 

| lot  [vcc=o0, Vj or VO = 0 to 4.5 V 


| ав Усс -3Мю 3.6 М, Oneinput at Voc – 0.6 V, 
cc Other inputs at Vcc or GND 





мамазча LONGOQdd 


SN54LVT162373, SN74LVT162373 


3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS | | 


JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | | | 


| | | SN54LVT162373 | SN74LVT162373 |. 


V 
VO 
VO 
Ic 
С 
Со 


МСС = 3 V, Ог = 12mA . 


— 
— 


1 H 


= 3. Я Уі 
Vcc = 3.6 V, VI = 0 


N 
л 


| 
N 
л 
© i 


| V ЗУ М=08ү O sid A inputs 
= | 
I(hold) cc VI=2 V p 


lozH Vcc = 3.6 V, МО + ЗУ 


lOZL Voc = 3.6 V, МО + 0.5 М 


| Outputs high 
Voc = 3.6 V, 
Vi = МСС or GND Outputs 
disabled 


= 
> 


3 


> 


H 
L 
C 
i 


T All typical values are at Vcc = 3.3 V, TA = 25°C. 
Í For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Š This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


© 


V 

V 
PA | 
hA | 


| 
O1 | Oi 
° i 
тә. — 
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3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
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® Output Ports Have Equivalent 22-0 Series SN54LVT162374 .. . WD PACKAGE 
Resistors, So No External Resistors Are SN74LVT162374 ... DGG OR DL PACKAGE 
Required (TOP VIEW) 


€ State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

е Member of the Texas Instruments 
Widebus™ Family 


е Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 


е Supports Unregulated Battery Operation 
Down to 2.7 V 


е Typical Vo, p (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

е Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 





description 


The 'LVT162374 ва 16-bit edge-triggered D-type flip-flop with 3-state outputs designed for low-voltage (3.3-V) 
Усс operation, but with the capability to provide a TTL interface to а 5-V system environment. It is particularly 
suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 


The ’LVT 162374 сап be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(CLK), the Q outputs of the flip-flop take on the logic levels set up at the D inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the жама to drive bus 
lines without need for interface or pullup components. 


The output-enable (OE) input does not affect internal operations of the flip-flop. Old data can be retained or new 
data can be entered while the outputs are in the high шады state. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products in the formative or Copyright © 1993, Texas Instruments Incorporated 


сеи phase | ы кыы ыен даа апа a 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. EXAS 
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-= SNBALVTI 62374, SN74LVT1 62374 


3.3-V ABT 16- BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 


. WITH 3-5ТАТЕ OUTPUTS 


JULY 1993 





description (continued) 


The outputs, which are designed to source or sink up to 12 mA, include 22-Q series resistors to reduce avershoói 
and undershoot. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Тһе SN74LVT162374 is available in ТІ shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54LVT162374 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74LVT162374 is characterized for operation from —40°C to 85°C. 


logic symbolt ` 


10E 
1CLK 
20E 
2CLK 


1D1 
1D2 
1D3 
1D4 
1D5 
1D6 
1D7 
1D8 
2D1 
202 
203 
204 
205 
206 


207. 


208 


1 

48 
24 
25 


47 
46 
44 
43 
41 
40 
38 
37 
36 
35 
33 
32 
30 


29 


27 


2 


FUNCTION TABLE 
(each flip-flop) 





co |o оо по |N 


11 
12 
13 
14 
16 
17 
19 
20 
22 
23 


Т This symbol is іп accordance with ANSI/IEEE Std 91-1984 
and ІЕС Publication 617-12. 


1Q1 
1Q2 
103 
104 
105 
106 
107 
108 
201 
202 
203 


204. 


205 
206 
207 
208 


1ОЕ 


1CLK 


1D1 





To Seven Other Channels 


20E 


2CLK 


201 





To Seven Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Voc ............. ана мене таза ы Т —0.5 V to 4.6 V 
Input voltage range, Vj (see Note 1) .................................................. —0.5Vto7V 
Voltage range applied to any output іп the high state or power-off state, Vo (see Note 1) .... —0.5 V to 7 V 
Current into any output іп the low state, lo ................................................... 30 mA 
Current into any output in the high state, lo (see Note 2) ......................... ЛЕТТІ 30 mA 
input clamp current, lie (Мре О) iss ауе iat s киж арк kh ERA CE VA aw ho ctr ER —50 mA 
Output clamp current, log (Мо < 0) ....................................................... —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ...... ЕУР 0.8 W 

DE Package: 2o pre ED edel RS 0.85 W 
Storage temperature range ....................................................... —65?C to 150°C 


T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. Theinput and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Мо > МСС. 


recommended operating conditions 


Ун нео а е 
Монев ов 
V тәме 717751225 
Пор Higmewlodpucurem — [e E e 
ae fe 
0 | 







IOL Low-level output current 
At/Av Input transition rise or fall rate Outputs enabled 
ТА Operating free-air temperature 





«X5» TEXAS 
ÍNSTRUMENTS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 13-21 


PRODUCT PREVIEW 


Vcc = 0 or MAX, =5.5V 
Voc = 3.6 V, = Vcc or GND 
V 3.6 V, =V 

CC m Data pins 
Voc = 3.6 V, 


мамааа — 


SN54LVT162374, SN74LVTI 62374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 


WITH 3-STATE OUTPUTS 


.. JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


SN54LVT162374 | SN74LVT162374 
PARAMETER TEST CONDITIONS se E MONET] UNIT 




















| VK — |Voc-27V = -18 тА 
| Мон — |Vcc-3V. он =~ 12 mA INS SUN 
| VoL — |Vcc-3V. PERSE Ба 101 

s= 





= 
> 


Voc = 0, veg: 0to 4.5 V 


| 
Li EET ш LE: aA Sa 
lOZH Voc = 3.6 V, Vo=3V 


юг. Voc = 3.6 V, Мо + 0.5 М 


Voc = 3.6 V, 
V| = vec or GND 
Mack Vcc = ЗУ to 3.6 V One input at Voc - 0.6 V, 
dx Other inputs at Усс or GND 


2 


+100] H 





-d 
о 
- 


N 
тл 


го 
ДЕ ЖЕҢ rm 
+ 
= 








Outputs high 0.19 







| 
О | | 
—A — — 


| 
N 
о 
I 
ч 
o1 
| =! т | 
ОПЕЙ UU KE 


3 


Outputs 
disabled 


° 
— 





о 
° = 


№ 
о 
3 





© 


Г - 





p 


TAI = values are at Vcc = 3:3 V, TA = 25°C. 


+ For conditions shown as MIN.or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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В „впаерид TLO/LAT 


LVT/GTL Widebus™ 


Features 


High-speed GTL/TTL translating 


Output edge-rate control (OEC™) options — 
EPIC-IIB™ BiCMOS process with special | 


. low-voltage enhancements 
Mixed-mode signal operation on A port 
Bus-hold circuitry 


Power-on-demand active feedback 
circuitry 


Widebus™ and UBT™ architectures 


JEDEC SSOP (Widebus™) and EIAJ 
TSSOP (Shrink Widebus™) packaging 


Benefits 


3.3-V logic family with equivalent speed 
and drive performance of 5-V ABT logic 
family — not just a recharacterized or 
scaled CMOS | 


Complete input and output compatibility 
with 5-V signals combined with a pure 
3.3-V internal supply signal — provides 
bidirectional 3-V to 5-V translation 


Reduces component count by eliminating 
need for external pullup or pulldown 
resistors on I/O pins configured as inputs ` 
left unused or floating | x 


Reduces disabled static power 
consumption (Ісс2) to as little as 0.1 mA 
for power-conscious portable and 
battery-powered equipment 


. 16- and 18-bit densities for flexible 


integration 


Space-saving and height-saving 
surface-mount package options, pin 
compatible with existing 5-V families for 
easy conversion 


Ideal for high-speed bus applications 


Standardization that comes from a 
common product approach 





SN74LVT1 6611: 


18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVER 


Translates Between GTL Signal Levels and 
LVCMOS, LVTTL, or 5-V TTL Signal Levels 


Member of the Texas Instruments 
Widebus™ Family 

Supports Mixed-Mode Signal Operation on 
A Port (5-V Input and Output Voltages With 





MARCH 1993 





DGG OR DL PACKAGE 


OEAB 
LEAB 
А1 


(TOP VIEW) 


561) CEAB 
551] CLKAB 
54|] B1 

531] GND 


description 


PRODUCT PREVIEW information concerns products in the formative or 

conan phase of development. Characteristic data and other 

ifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


3.3-V сс) oN? 


. | А2 52|] B2 
State-of-the-Art BiCMOS Design for АЗ 511] вз 
Low-Static Power Dissipation 





3.3-V Veo 50 5-V Vcc 

ОВТ ™ (Universal Bus Transceiver) А4 491 B4 

. Combines D-Type Latches and D-Type A5 48l] B5 
Flip-Flops With Qualified Storage Enable A6 471 B6 
ESD Protection Exceeds 2000 V Per GND 46|] GND 
MIL-STD-883C, Method 3015; Exceeds A7 45|] B7 
200 V Using Machine Model A8 44|] B8 
(C = 200 pF, В = 0) A9 43 B9 
Bus-Hold Data Inputs Eliminate the Need A10 421 B10 
for External Pullup Resistors on A Port A11 41 B11 
Latch-Up Performance Exceeds 500 mA A12 40| B12 
Per JEDEC Standard JESD-17 GND зә GND 
Flow-Through Architecture Optimizes Жы - с 
ав kayou А15 21 36 B15 
Packaged in Plastic 300-mil Shrink 3.3-V Voc 351] VREF 
Small-Outline and Thin Shrink А16 за вів 
Small-Outline Packages А17 зз B17 

GND Цаг: 321] GND 


| А18 311] B18 
This 18-bit registered bus transceiver combines ОЕВА Ц27 30[| CLKBA 
D-type latches and D-type flip-flops to allow data ; LEBA ||28 29 || CEBA 


flow іп transparent, latched, and clocked modes. 


The B port operates at GTL levels while the A port and control pins are сотрацоел with LVCMOS, LVTTL, ог 
5-V TTL logic levels. 


Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and ЕВА), 
and clock (CLKAB and CLKBA) inputs. The clock or latch-enable can be controlled by the chip-enable (CEAB 
and СЕВА) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CEAB is low and CLKAB is held at a high or low logic level. If LEAB is low, 
the A-bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB if CEAB is also low. 
Output-enable OEAB is active-low. When OEAB is low, the outputs are active. When OEAB is high, the outputs 
are in the high-impedance state. Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, 
and CEBA. 




















To ensure the high-impedance state during power-up or power-down, OE should be tied to Vcc through a pullup ` 


resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


. The SN74LVT 16611 is available in TI’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages іп the same printed-circuit-board area. 


The SN74LVT16611 is characterized for operation from O?C to 70°C. 


Widebus and UBT are trademarks of Texas Instruments Incorporated. 


Copyright © 1993, Texas Instruments Incorporated 


4» TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265. | 14—3 


PRODUCT PREVIEW 


малана іопаона 


SN74LVT16611 


18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVER 


MARCH 1993 








"FUNCTION TABLET 


INPUTS ӘМІРІ 
| OEAB LEAB CLKAB 


Latched storage of A data 


Clocked storage of A data 


T 


Clock inhibit 


T A-to-B data flow is shown: B-to-A data flow is a but uses OEBA, LEBA, CLKBA, and 
CEBA. 

+ Output level before Ше indicated steady-state input conditions were established, provided 
that CLKAB was high before LEAB went low. 

§ Output level before the indicated steady-state input conditions were established. 








logic diagram (positive logic) 





1 





OEAB q> 
CEAB - 20 ` 
CLKAB 2° > 
LEAB —2 » 
LEBA —28 » 
CLKBA —30 ie: 
CEBA - 29 a> 
ОЕВА —2! | o» 

Š Це ЦЕ 

" 2 DEI a Г? че = 
A 5 of} Eee]. с" < 
а J- | 
To 17 Other Channels 
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| INSTRUMENTS 
14-4. POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 ` 


| SN74LVT16611 
18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVER 


MARCH 1993 





absolute maximum ratings over operating free-air temperature range (unless otherwise поїеа)ї 


Supply voltage range, 3.3-V Мос ................................................ ... —0.5 V to 4.6 V 
Supply voltage range, 5-V Мос ..................................................... .. —0.5 V to7 V 
Input voltage range, Vi (see Note 1) ................................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any A-port output іп the low state, lo ............................................ 128 mA 
Current into any B-port output in the low state, lg ............................................. 80 mA 
Current into any A-port output in the high state, lo (see Note 2) ................................ 64 mA 
Input clamp current, цк (Vj < 0) ...... пач "E ere ree eee a eer ett ee -50 mA 
Output clamp current, lok (Ve < 0) за aes thaws eda а ЕБ иаа Е -50 mA 
Maximum power dissipation а! TA = 55°C (in still air): D@G package ............................... 1W 

| DL package ......... ЫТТЫ ЫМ а ТСТ 1W 
Storage temperature range ....................................................... —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current will only flow when the output is in the high state and Vo > Vcc. 


recommended operating conditions 
Supply voltage, 3.3 V 
Vcc 
Supply voltage, 5 V 
VREF Supply voltage 


МІ Input voltage 


VIH High-level input voltage 


VIL Low-level input voltage 


ИК Input clamp current | 
ІОН High-level output current 


IOL Low-level output current 


TA Operating free-air temperature 
+ Current duty cycle < 50%, f > 1 kHz 
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electrical characteristics over recommended operating free-air temperature range, Удее = 0.8 V 
(unless otherwise noted) | x | 

























T All typical values are at Voc = 3.3 V, TA = 25°С. 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Š Unused pins at Vcc or GND 

I This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Усс or GND. 


Vcc = MIN to MAX#, он =—100 pA | | 
in поне ЕИ 
"Гога реа 
е 
Vou | loss m. —  — | is] v 
ойт — — — [| — — 9s]. 
Bp остави io =40mA Soe 
Сопот [Voc = 0 or MAXE мевву —_ оа 
| wss Sa 
ый ж wwo т 
== j = —— 
| UL MEN EMEN eee) 
ы ЁЁ шш REIR | = 
Voc = 0 uA 
| 
тш ло C 772: > 
порт 
| HOENEN 
те И x 
| Е 
ne = 
| Е 
Е 
Е 


Ci p 
Cio р 
Cio p 
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timing requirements over recommended ranges of supply voltage and | operating free-air 
temperature, Vpngr = 0.8 V (unless otherwise noted) 


Дом мах ит 
folock Clock frequency 0 150 | MHz 


| LEAB ог LEBA high ШЕН 
tw Pulse duration 
CLKAB or CLKBA high or low ae 
su | 


A before CLKABT 
B before CLKABT P 
A before LEABL 
B before LEBAL 5 
t Setup time — 
CEAB before CLKABT 
CEBA before CLKBAT 
CEAB before LEAB} 
CEBA before LEBAL 


B after CLKABT 

A after LEABL | 
B after ЕВА, 

CEAB after CLKABT 
CEBA after CLKBAT 
CEAB after LEABL 

CEBA after | ЕВА! 


Hold time 


A after CLKABT BEANE 


switching characteristics over recommended ranges of supply voltage and operating free-air 


temperature, Vngr = 0.8 V (see Figure 1) 
FROM 
| ns | 


то 
(OUTPUT) 







| 


PLH LEAB 


РІН CLKAB 
tPHL 
tPLH — 


OEAB 






| 


Transition time, B outputs (0.5 V to 1 V) 
Transition time, B outputs (1 V to 0.5 V) 


MIN TY 
4 

1.7 
1... TL 
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PARAMETER MEASUREMENT INFORMATION 
o ё“ 42V ` 
е 
From Output Эреп | эп 
Under Test GND From Output Test tPLH/tPHL 
CL <50 pF Under Test Point tPLZAPZL 
(see Note A) T 
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 
А tw —— | 
| зу“ 
3V 
| | d Vm V 
input Vm V Vm V шы | 0У 
T «эе 
tsu th 
VOLTAGE WAVEFORMS ЕЕ | | 
PULSE DURATION Data Xd | зу 
(vm = 1.5 V for A port and 0.8 V for B port) Input Vm V ` Vm V 
| 0У 
зк ыы ЕМЕА зү VOLTAGE WAVEFORMS 
Input 15У 15У SETUP AND HOLD TIMES 
(see Note B) | ` ov (Vm = 1.5 V for A port and 0.8 V for B port) 
tPLH "oed | 
| +—э- ні. 
| — — — Мон | I 
Output 0.8 V 0.8 V Output зи 
VOL Control 1.5V 
VOLTAGE WAVEFORMS (see Note B) | т. — "^ 
PROPAGATION DELAY TIMES | 
t 
(A port to B port) PZL > ME м. 
| ща | 
apt / NS pex w. vidt | : 1 5 V | | | 
aveform Е 
(вее Note В) 0.8 V | 0.8 V - "s per | | VoL * 0.3 ЫЖ 
— ака L 
| | 4 pl | | (see Note C) | њи) РЕ 
t PHZ 
iai | —1— tPHL іран Э  M— | 
| | МЕК у Output | — — — — Мон 
| стон Waveform 2 Е Мон – 0.3 V 
Output ` 1.5У 15V ` (see Note С) Š 
| VoL ' -оу 
VOLTAGE WAVEFORMS ` VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES . ENABLE AND DISABLE TIMES 
(B port to A port) (A port) 
NOTES: A. CL includes probe and j jig capacitance. 
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, 5,4< <2.5 пв. 
С. Waveform 1 is for ап output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. | 


The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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Translates Between GTL Signal Levels and DGG OR DL PACKAGE 
LVCMOS, LVTTL, or 5-V TTL Signal Levels (TOP VIEW) 


e Member of the Texas Instruments 
Widebus™ Family 


е Supports Mixed-Mode Signal Operation on 
A Port (5-V Input and Output Voltages With 
3.3-V Vcc) 


е State-of-the-Art BiCMOS Design for 
Low-Static Power Dissipation 


е UBT™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops With Qualified Storage Enable 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(С = 200 pF, R=0) ` 

е Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors on A Port 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages 


description | 


This 17-bit registered bus transceiver combines 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 
It provides for a copy of CLKAB at GTL logic levels 

- (CLKOUT). It also provides a conversion of the 
GTL clock to a TTL environment (CLKIN). 


The B port operates at GTL levels while the A port and control pins are compatible with LVCMOS, LVTTL, or 
5-V TTL logic levels. 


Data flow in each direction is controlled Бу output-enable (ОЕАВ and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. The clock or latch-enable can be controlled by the chip-enable (CEAB 
and CEBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the А data is latched if CEAB is low and CLKAB is held at a high or low logic level. If LEAB is low, 
the A-bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB if CEAB is also low. 
Output-enable OEAB is active-low. When OEAB is low, the outputs are active. When ОЕАВ is high, the outputs 
are in the high-impedance state. Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, 
and CEBA. / 


To ensure the high-impedance state during power-up or power-down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 























Widebus and UBT are trademarks of Texas Instruments Incorporated. 
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description (continued) 


The SN74LVT16615 is available in T's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. | 


The SN74LVT16615 is characterized for operation from O?C to 70?C. 


FUNCTION TABLET 


INPUTS OUTPUT 
CEAB OEAB LEAB CLKAB A 


FS Latched storage of A data 


Transparent 


| B 
7 
Bot 
Во 
| L 
` H 
L ` 
Clocked storage of A data 


T A-to-B data flow is shown: B-to-A data flow is similar but uses OEBA, LEBA, CLKBA, and 











CEBA. 

+ Output level before the indicated steady-state input conditions were established, provided 
that CLKAB was high before LEAB went low. | 

6 Output level before the indicated steady-state input conditions were established. 
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logic diagram (positive logic) 
= == =. (ды 
OEAB a> 
CEAB - 26 а в 
CLKAB -55 > 
LEAB —2 » 
LEBA - 28 » 
CLKBA 30 2 
CEBA - 29 о 
ОЕВА -27 а> | | 
CEN КЕН [Melt 1 
| CE | 
ai— e ES 1D ЕС GTL | sa 
| Вира s | Жайы 
| E pen А | 
| A 1D i | | 
|—M HN Е | 
| CLK< | 
| One of 17 Channels | 
1 
сікім -26 4. E 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, 3.3 V, Мос ...................... ТТГ ТҮГЕ -0.5 V to 4.6 V 
Supply voltage range, 5 V, Vcc .......... TR C сна EE T ет еди "m —0.5 V to 7 V 
Input voltage range, VI (see Note 1) ............... "rm ide Redditi nea eis —0.5Vto7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5Vto7V 
Current into any A-port output in the low біііе,іс............................................ 128 mA 
Current into any B-port output in the low state, [с ...............:........ BOWE Mote bes bad Sepa 80 mA . 
Current into any A-port output in the high state, Io (see Note 2) ................................ 64 mA 
Input clamp current, lc (М < 0) ........................ EP —50 mA: 
Output clamp current, lox (Мо < 0) ............................. Р edere tes ida —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ......................... ТЕТЕ 1 W 
Dip Package s аза imma» Suka кез ТТТ 1W 
storage: temperature range: «sr pet Rx вк ewe ERCREAQ dee ка aes wae —65?C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
| 2. This current will only flow when the output is in the high state and Мо > МСС. 


recommended operating conditions 
Supply voltage, 3.3 V 
Vcc 
Supply voltage, 5 V. 
VREF Supply voltage 
VI Input voltage 


Except B port 


VIH High-level input voltage 
Except B port 


VIL С Low-level input voltage 


мамана LONAOYd 


Except B port 
ІК Input clamp current 
Іон High-level output current 


loL Low-level output current 


TA Operating free-air temperature 
+ Current duty cycle < 5096, f 2 1 kHz 
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electrical characteristics over recommended operating free-air temperature range, Vngr = 0.8 V 
(unless otherwise noted) | 


PARAMETER | TEST CONDITIONS MIN ТҮРІ МАХ | UNIT 


Vcc = MIN to МАХЁ, СО ЮНЕ-100 pA Vcc - 0.2 Ë 


V A port | ОН =— 8 тА 
9n г Voc = 3.15 V ОН 
| ЮН = — 32 тА 


loL z 100 uA 
| A port МСС = 3.15 V 
VOL 

















Voc-02 2. 
шыш 

io = 16 mA = 

io. = 64mA [05s 

B port Voc = 3.15 V, IOL = 40 mA б 04 | 

Voc = 0 ог MAXI, | V| =5.5 V 


Vi=55 У | 
A portŠ Vcc = 3.45 V | 











< УСС 


Viz Voc — 
uA 
y et 
Ap — — v У0гУ0501545У 
see ViorVo=0101.2V 
и V 


24 
| 04 
| 
В | 
| | 
| əА || алу Уо-3У are: 
= Edd Vo- 12V pO 


> 


5 


-0 
-0 
=0.8V 
=2V 


5 


uA 


V 
V 
V 
A 
A 
pF 
pF 
pF 


Ы 

N 

г 
> 
© 
° 
ч 


Ароп 
pt | Vo=05V 
МСС = 3.45 V 
| Vo=04V 
Voc = 3.45 V, 
ІСС B port to A port по or GND 
Outputs disabled | 


Alec Усс = 3.45 V, One input at 2.7 V, ` 
СС А or control inputs at Vcc ог GND 


С; Control pins № = 3.15 Мого | 
Cio Per IEEE1194.0-1991 


ТА typical values аге at Vcc = 3.3 V, TA = 25°C. 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
8 Unused pins at Vcc or GND 

1l This is the increase in supply current for each input that is at the specified TTL voltage level rather than Мсс or GND. 





> 
© 
© 
а 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, Vngr = 0.8 V (unless otherwise noted) u 


s j| HM МАХ 
felock Clock frequency | | 0 150 


| | | | LEAB or LEBA high aT ИШИ 
tw Pulse duration 
| CLKAB or CLKBA high or low BENE 









UNIT 








A before CLKABT 
B before CLKABT 





A before LEABL 


1.5 
B before LEBAL 


CEAB before CLKABT 


СЕВА before CLKBAT аи 


CEAB before LEABL 





tsu Setup time 









СЕВА before LEBAL КЕШСЕ 
A after CLKABT 
B after CLKABT 

А after LEABL 

B after ЕВА, | 


CEAB after CLKABT Wu ЖАМ 









Hold time 







CEBA after CLKBAT | 
CEAB after LEABL 
СЕВА after | ЕВА! 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Урер = 0.8 V (see Figure 1) 


ee 
pope 
— L е T — 
— е — 
— ү, 





















Transition time, B outputs Т V to 0.5 У) 
PLH CLKOUT CLKIN 


B 
| 
=i 
= с ee 
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PARAMETER MEASUREMENT INFORMATION 
Ó 6У 
O 
From Output Эреп 
Under Test GND From d Test tPLH/tPHL 
CL = 50 pF - | Under Test Point tpLz/tpzL 
(see Note A) I CL = 30 pF tPHz/tPZH 
n Ас | (see Note a T 
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 
уан зае 
| | 3V 
3 ү s . 
| | Це ут V 
Input Vm V Vm V npu | | оу 
T +e 
VOLTAGE WAVEFORMS | | | 
PULSE DURATION Data | i | зу 
(Vm = 1.5 V for A port and 0.8 У for В port) Input Vm V Vm V 
ще оу 
РБЕ CER зу VOLTAGE WAVEFORMS 
Input 15V 45V SETUP AND HOLD TIMES 
(see Note B) : оф (Vm = 1.5 V for A port and 0.8 V for В port) 


t 4 » 
РІН | de tPHL 


end | ------ Уон 
Output 0.8 V 0.8 V 


VoL 
VOLTAGE WAVEFORMS . | 
PROPAGATION DELAY TIMES 
(A port to B port) 
Input n EE ЕСЕ E 12У 
(вее Note В) 0.8 V 0.8 V | 
| оу 


| 4 ; | | | 
t 
РАН | | * — tPHL 


Š Fam ——— VoH 
Output | 1.5 V 1.5 V 


VoL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
(B port to А port) 


NOTES: A. Cy includes probe and jig capacitance. 


о OD; 






3V 
Output 
Control 1.5 V 
(see Note B) ' 
! 27 Аз = a og 
їр21 э |4 
| | or |4 
| | | 
Output | | | | | 3V 
Waveform 1 1.5V VOL + 0.3 V 
S1at6 V. | A — — — VoL 
(see Note C) | tPHZ > + | 
{рән >  M— | 
Output | -- — — — Уон 
Waveform 2 15У Мон - 0.3 V 
(see Note C) pd 
20V 
VOLTAGE WAVEFORMS | 
ENABLE AND DISABLE TIMES 
(A port) 


All input pulses are supplied by generators having the following characteristics: PRR x 10 MHz, 20 = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. | 


- Figure 1. Load Circuit and Voltage Waveforms 
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ЕРІС-ПВТ" (Enhanced-Performance DGG OR DL PACKAGE 
Implanted CMOS) Submicron Process (TOP VIEW) 
е Members of the Texas Instruments 


Widebus™ Family 


е Provides GTL Signals Levels on Both 
Inputs and Outputs 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

e Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

ө Flow-Through Architecture Optimizes 
PCB Layout 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink i 
Small-Outline Packages 


description 


The SN74GTL16821 has 20 single-bit flip-flops 
which are designed to provide terminated GTL 
logic levels. 


The device can be used as two 10-bit flip-flops or 
one 20-bit flip-flop. The 20 flip-flops are 
edge-triggered D-type flip-flops. The 
SN74GTL16821 provides true data at the Q 
outputs on the positive transition of the clock 
(CLK) input. 


The output-enable (OE) input can be.used to place the outputs in a high state.The output-enable input does not 
affect the internal operation of the flip-flops. Old data can be retained or new data can be entered while the 
outputs are in the high-impedance state. ' 





Тһе SN74GTL16821 в available іп TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


Тһе SN74GTL16821 is characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS OUTPUT 





EPIC-IIB and Widebus are trademarks of Texas Instruments Incorporated. 
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logic diagram (positive logic) 


1CLK 


1D1 





To Nine Other Channels 


2CLK 


201 
2D1 





. To Nine Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VGC. i293 exiis seas ТӘТТІ РОК ЛҮҮ pud И акра EE: —0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................. 14............ —0.5 V to 4.6 V 
Current into any output in the low state, lp .......................... е НСК КТ” 80 mA 
‚три clamp current; le (V, < 0) 52225 orto у аа авн er bd bene dune MORS AREAS IMPR —50 mA 
Output clamp current, Ток (Мо < 0 or Vo >ле Er +50 mA 
Continuous current through Voc ог GND pins ............................................ +100 mA 
Maximum power dissipation at TA = 55°С (in still air): DGG package ................... ТЕТЕ 1W 
ЕкраскКаце: suyu Vana ай» ынан ален 1W 

Storage temperature range ......... TUO vH HOP ДР ИТ ts ea a tes —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. Theinput and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions 


МВЕЕ Supply voltage 0.8 ЕЕ 


VOH High-level output voltage V 


VIH High-level input voltage 


V 
V 
VIL Low-level input voltage | 






V| Input voltage 0 Vcc 







ІК Input clamp current A 
loL Low-level output current 
TA Operating free-air temperature 70 
electrical characteristics over recommended operating free-air temperature range, Vngr = 0.8 V 
(unless otherwise noted) | | 
PARAMETER TEST CONDITIONS MIN ТҮРЕ МАХ | UNIT 
Voc =3V, l| =—18тА eee v EN 
усс=ЗУ, ос 40 mA 
| vi=Voo 
Мсс =3V | 
ЖҰ. нана ават А 
Outputs high Voc = 3 V, lo = 0, | GERE 7 7 
kc [eere ee Щр 


T All typical values аге at Vcc = 3.3 V, TA = 25°С. 
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Texas Instruments Incorporated (ТІ) reserves the right to make changes to its products or to 
discontinue any semiconductor product or service without notice, and advises its customers 
to obtain the latest version of relevant information to verify, before placing orders, that the 
information being relied on is current. | 


ТІ warrants performance of its semiconductor producte and related software to current 
specifications in accordance with ТЇ'$ standard warranty. Testing and other quality control 
techniques are utilized to the extent ТІ deems necessary to support this warranty. Specific 
testing of all parameters of each device is not necessarily performed, except those mandated 
by government requirements. 


Please be aware that TI products are not intended for use in life-support appliances, devices, 
or systems. Use of ТІ product in such applications requires the written approval of the 
appropriate ТІ officer. Certain applications using semiconductor devices may involve potential 
risks of personal injury, property damage, or loss of life. In order to minimize these risks, 
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be fully at the risk of the customer using ТІ devices or systems. 


ТІ assumes no liability for applications assistance, customer odia design, software. 
performance, or infringement of patents or services described herein. Nor does TI warrant ог 


‘represent that any license, either express or implied, is granted under any patent right, 


copyright, mask work right, or other intellectual property right of Tl covering or relating to any 
combination, machine, or process in which such semiconductor products or services might be 
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introduction 


High-speed switching environments generate noise on power lines (or planes) due to the charging and discharging of 
internal and external capacitors of an integrated circuit. The instantaneous current generated with the rising and falling 
edges of the outputs causes the power line (or plane) to ring. This behavior can violate the Усс recommended operating 
conditions or generate false signals, creating serious problems. A simple and easy solution must be considered to prevent 
such a problem from occurring. This solution is the bypass capacitor. 


Bypass Definition 


A bypass capacitor stores an electrical charge that 15 released to the power line whenever a transient voltage spike occurs. 
It provides a low impedance supply, thereby minimizing the noise generated by the switching outputs of the device. 


Bypassing Considerations 


A system without bypassing techniques can create severe power disturbance and cause circuit failures. Figure 1 shows 
the Усс line of the ’ABT541 ringing while all outputs are switching. Note that there is no bypass capacitor at the Усс 
pin. There are a few issues that should be considered when bypassing power lines (or planes). 

— The capacitor type 

— Тһе capacitor placement 

— The output load effect г 

— The capacitor size 


NO BYPASS CAPACITOR 


Vcc = 5 V, 
ТА = 25°С . 
Output Load = 60 рЕ/500 W 


Vcc ringing amplitude due to 
the switching of the outputs 


Ұсс- Volts 





O = N G A OO + 





0 10 20 30 40 50 
Frequency - MHz 


Figure 1. Vcc Line Disturbance vs Frequency 


Capacitor Type 


In a high-speed environment the lead inductances of a bypass capacitor become very critical. High-speed switching of 
a part's outputs generates high frequency noise (> 100 MHz) on the power line (or plane). These harmonics cause the 
capacitor with high lead inductance to act as an open circuit, preventing it from supplying the power line (or plane) with 
the current needed to maintain a stable level, and resulting in functional failure of the circuit. Therefore, bypassing a 
power line (or plane) from the device internal noise requires capacitors with very small inductances. That is why the 
multilayer ceramic chip capacitors (MLC) are more favorable than others for bypassing power lines (or planes). They 
exhibit negligible internal inductance, thereby allowing the charge to flow easily, when needed, without degradation. 
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Capacitor Placement 


Most of the printed circuit boards are designed to maintain a short distance between power and ground. This is done by 
‘laminating the power line (or plane) with the ground plane and сап be electrically approximated with lumped 
capacitances as shown in Figure 2. However, this is not enough to have a reliable system, and another technique must 
be considered to provide a low-impedance path for the transient current to be grounded. This сап be done by placing. 
the bypass capacitor close to the power pin of the device. 


ee 


7 ITI 
⁄ upi. > 


GND 








DIELECTRIC | 
29 -/МС 


Figure 2. Typical Power Layout 


Why This Location Is Very Important 


Consider a device driving a line from low to high having an impedance (Z = 100 Q) and a supply voltage (Vcc = 5 V) 
(see Figure 3). In order for the device to change state, an output current (I = 50 mA) is needed instantaneously. Note that 
for eight outputs switching I = 50 x 8 = 400 mA. This current is provided by the power line (or plane) in a period < the 
rise time of the output (approximately 3 ns for ABT). The bypass capacitor must supply the charge in that same period 
of time to avoid Vcc drop, therefore distance becomes an important issue. Line inductances can block the charge from 
flowing, leaving the power line (or plane) disturbed. | 


Using the formula for paralleled wires: 


L= 1 zo Ln Е | 4) 
т г | 
where d is Ше distance between Ше wires, ris Ше radius of the wires, 115 the length of Ше wires and |4015 Ше permeability 
of medium between wires, one can note that the inductance (L) is directly proportional to the distance between the lines 
. as well as the length of the lines. Therefore, by reducing the loop ABCD in Figure 3, we can minimize the inductance 
and allow the capacitor to do its function more efficiently, and hence keep the noise off the power line (or plane). 


A B 


Vcc Vcc ` 






I = 5У/1000 = 50mA 


GND 
C D 


Figure 3. Capacitive Storage (Bypass Capacitor) 


Several tests were done on an ’ABT541 device to study the behavior of its power line (or plane) as the outputs switch 
simultaneously. This data is taken at different distances from the power pin (0.3, 1, and 2 inches) using four chip 
capacitors (0.001, 0.01, 0.1, and 1 НЕ), with an input frequency of 33 MHz and all eight outputs switching (worst case). 
Figure 4 shows the line disturbance increases as the capacitor is moved away from the power pin. | 


DISTANCE FROM Vcc PIN = 0.3 INCHES DISTANCE FROM Vcc PIN = 1 INCH 


6 6 

2 2 
T $ 5 
O о 
9 9 

4 4 | 

0.001 0.010 0.100 1.000 0.001 0.010 0.100 1.000 

Chip Capacitance uF Chip Capacitance uF | 


DISTANCE FROM Vcc PIN = 2 INCHES 


Vec- Volts 


4 
0:001 0.010 0.100 1.000 


Chip Capacitance uF 
Voc = 5 V, Ta = 25°C, Frequency = 33 MHz, Output Load = 500 Q 
{ Усс ringing amplitude due to the switching of the device outputs 


Figure 4. Vcc Line Disturbance vs Cap Size at Different Distances 
Output Load Effect 


Capacitive loads combined with increased frequency result in higher transient current and possible Vcc oscillation. If 
the output load is purely resistive, the increase in frequency does not affect the rising and falling edge of the outputs, 
therefore not increasing the Усс line disturbance. Figure 5 shows the power line behavior across frequency while driving 
a resistive load only, and Figure 6 shows the same plot with an additional 60-pF capacitive load. 


FREQUENCY = 1 MHz ` FREQUENCY = 10 MHz 





6 6 
2 2 
$ 5 $ 5 
Oo о 
9 S 
4 2224 | 
0.001 0.010 0.100 1.000 0.001 000 | 04100 1.000 
CHIP CAPACITANCE pF . CHIP CAPACITANCE pF ` 
6 FREQUENCY z 33 MHz 6 FREQUENCY = 50 MHz 
g g 
5 5 $ 5 
O о 
S 2 
4 | 44 + 
0.001 0.010 0.100 1.000 0.001 0.010 0.100 1.000 
CHIP CAPACITANCE yF CHIP CAPACITANCE pF | 


Distance From Vcc Pin = 0.3 Inch, Мсс = 5 V, Ta = 25°C, Output Load = 5000 
i Vcc ringing amplitude due to the switching of the device outputs - 


Figure 5. Vcc Line Disturbance vs Cap Size With Resistive Load at Different Frequencies 
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FREQUENCY = 1 MHz 


6 
а 
$5 
о 
© 
4 
0.001 0.010 0.100 1.000 
CHIP CAPACITANCE uF 
я FREQUENCY = 33 MHz 
is 
5 5 
9 
> 
4 
0.001 0.010 0.100 1.000 


CHIP CAPACITANCE uF 


FREQUENCY = 10 MHz 





0.001 0.010 0.100 1.000 
| CHIP CAPACITANCE uF 


FREQUENCY = 50 MHz 


Vec- Volts 


0.001 0.010 0.100 1.000 
CHIP CAPACITANCE uF | 


Distance From Vcc Pin = 0.3 Inch, Vec = 5 V, Ta = 25°C, Output Load = 5000 


| Voc ringing amplitude due to the switching of the device outputs 


Figure 6. Vcc Line Disturbance vs Cap Size With 60-pF Load at Different Frequencies 


When driving large capacitive loads, more charge will need to be supplied to the output load, resulting in a slower rising 
or falling edge. However, if the bypass capacitor is not capable of providing the needed charge, power lines (or planes) 
start to ring and eventually oscillate causing failures across the board. These oscillations can be of a great amplitude, 
2to3 V p-to-p. Figure 7 shows these oscillations at four different loads (0, 60, 115 and 200 pF) using four different bypass 


capacitors (0.001, 0.01, 0.1, and 1 uF). 
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OUTPUT LOAD = 500 О | | OUTPUT LOAD = 60 pF/500 Q 


6 6 
o o 
= 5 = 5 
$o 2 
8 8 
> 4 > 4 
3 208 T. 
0.001 0.010 0.100 1.000 0.001 0.010 0.100 |». 1.000 
CHIP CAPACITANCE uF CHIP CAPACITANCE pF | 
OUTPUT LOAD = 115 pF/500 О OUTPUT LOAD = 200 pF/500 О 
6 6 
Š 5 5 5 
s 5 
о о 
> 4 > 4 
3 | 3 
0.001 0.010: 0.100 1.000 0.001 0.010 0.100 1.000 
CHIP CAPACITANCE ҺЕ | CHIP CAPACITANCE 2 
Distance From Vcc Pin = 0.3 Inch, Voc = 5 V, TA = 25°C, , Frequency = 33 MHz 
1 Vcc ringing Ampu due to the switching of the device outputs 
Figure 7. Vcc Line Disturbance vs Cap Size at Different Capacitive Loads 
Capacitor Size 


How can we choose the right bypass capacitor? The most important parameter is the capability of supplying 
instantaneous current when it is needed. 


There are two ways for calculating the bypass capacitor size for a device: 
1. One must know the amount of current needed to switch one output from low to high (Т), the number of outputs 
switching (N), the time required for the capacitor to charge the line (AT), and the drop in Усс that can Бе 
tolerated (AV). 


The following equation can be used: 


IXNXxAT 
СЕ AV | | | Q) 


where AT and AV can be assumed. 
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For example, say one has Ше following parameters: AV = 0.1 V, AT = 3 ns, N = 8, and I can be obtained from either 
Figure 3, for rough estimate or from the plot in Figure 8, assuming 50-MHz frequency. We are going to use the latter 
parameter for our example, I = 44 mA. 


Then the equation 15 as follows: 


3 : 9 
C= Axton EE XIXIT = 10080 x 10-12 0.01 ЦЕ (3) 


Several of the capacitor manufacturers specify the maximum pulse slew rate. This allows the capacitor's 
maximum current to be calculated. For example, а 0.1-рЕ capacitor rated at 50 V/s can supply: 


i = Cdv/dt = 0.1 x 50 = 5 A. This current is greater than the maximum current (I x N = 44 mA x 8 outputs 
switching = 352 mA) required by the device used in the previous example. 


ONE OUTPUT SWITCHING 


Voc = 5 V, 
TA = 25°C, 
Output Load = 60 pF/500 Q 


I cc- mA 





0 10 20 30 40 50 
FREQUENCY MHz 


Figure 8. Icc vs Frequency 
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Conclusion 


From what was mentioned previously, one can see how important is the bypassing technique. Bypass capacitors play 
a major role in achieving reliable systems. The absence of the bypass capacitor can generate false signals and create 
major problems across the entire board. Figure 1 shows the undesired ringing caused by simultaneously switching the 
outputs of the ’ABT541. Also, choosing a capacitor with negligible lead inductance can avoid unpredictable behavior 
at high frequencies. Locating the capacitor closer to the Vcc pin of a device can avoid further complications and 
eliminate the ringing entirely. Figure 6 shows the Vcc line behavior with the bypass capacitor placed 0.3 inches away 
from the Vcc pin, whereas Figure 9 shows the same plot with the same load, but the bypass capacitor is located at the 
pin, one can see the dramatic improvement achieved in the latter case. This technique can also be applied to Texas 
Instruments Widebus™ family by bypassing all Vcc pins. This was proven to be the most effective method for 
eliminating the Vcc line ringing. It is always important to minimize the loop between the Vcc pin, the ground, and the 
bypass capacitor. Finally, choosing the capacitor size by using either method mentioned earlier is highly recommended. 
If one considers all these issues, a good bypass technique can be achieved. 


WITH 0.1 „Е BYPASS CAPACITOR 


Мос = 5 V, 
TA =25°C, | 
Output Load = 60 pF/500 о 


Vec- Volts 





0 10 20 30 40 50 
FREQUENCY MHz 


Figure 9. Vcc Line Disturbance vs Frequency 
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Introduction 


The data in this application note demonstrates the skew between the outputs of a sample of Texas Instruments Advanced 
BiCMOS (ABT) devices. This paper will explain which output skew is being examined, where the data for these curves 
comes from, and how the data is analyzed. Also, some of the errors that may be present in the data will be discussed. 


Skews 


Skew is aterm that is used to define the difference, in time, between two different signal edges. There are several different 
types of skew currently being used, they are defined in JEDEC 99 clause 2.3.5: 


Output Skew (tsk(o)) — The difference between two concurrent propagation delay times that originate at 
either a single input or two inputs switching simultaneously and terminating at different outputs. 


Input Skew (tskçi)) — The difference between two propagation delay times that originate at different inputs 
and terminate a a single output. | 


Pulse Skew (tsk(p)) — The difference between the propagation delay times (ру н and (рну when a single 
switching input Causes one or more outputs to switch. 


Process Skew (tsk(pr)) - The difference between identically specified propagation delay times on any two 
samples of an IC A identical Се conditions. 


Limit Skew (кү) – The difference between: 1. The greater of the maximum specified values of tpy H 
and tp, and 2. The lesser of the minimum specified values of tpg g and РН. 


. The skew discussed here is the skew of propagation delays across the outputs of a device. More specifically, it is the 
difference between the largest value obtained for a propagation delay and the smallest value across all of the outputs. 
For example, if output 3 has the largest propagation delay tp; ң and output 14 has the smallest, then the output skew for 
this device would be the difference between the propagation delays for output 3 and output 14 (see Figure 1). | 


The majority of the curves presented in this paper consist of data taken on devices that have one output switching at a 
time. This produces a skew that should not be confused with the defined data sheet skew tsk(o): The data sheet value for 
ко) İs found by switching all of the outputs simultaneously. Two of the devices examined in this paper (АВТ16240, 
"ABT16500A) include curves which present tskço) data. 


Source of Data 


The data used to produce the curves presented in this paper was extracted from the characterization data bases used to 
set the data sheets for the devices presented. The sample size of the data base is approximately thirty devices for each 
characterization lot (wafer) used. 


The data was sorted so that the maximum skew for each device at a particular Vcc and temperature combination could 
be determined. Next, the maximum skew values were averaged to produce a data point for each transition. Further 
statistical analysis of this data was performed to calculate a standard deviation of the maximum skew across the devices. 
This value was then used to produce a three standard deviations data point for each Vcc and temperature combination. 
The data is presented as a family of curves across Vcc with each member of the family being an output 
skew versus temperature curve. The curves for each device are broken out by output transition (i.e. іру н, tpHL). Each 
transition is further separated into a set of curves depicting the average skew across the devices and a set representing 
the average skew plus three standard deviations. 


For those devices САВТ16952 апд "АВТ16500А) which have registers, the data path chosen for each device was Ше 
path which put the device in a transparent mode. Also, for the bidirectional devices (АВТ16245, 'ABT16952, and 
"АВТ16500А) the A-to-B direction was used. 
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| | Z N 
° tPLH3 | 
16 — | | 
| | | | 
| | 
Figure 1. Skew = {ы нід - tpr нз! 


Sources of Error in Data 


The data in this paper was taken on an IMPACT tester, which is a piece of automatic test equipment used to characterize 
integrated circuits. The tester is offset using a golden unit which has had data taken on a lab bench setup. It is this process 
of offsetting which is the main source of error in the data. 


Briefly the tester is offset in the following manner: First the golden unit has its propagation delay measurements taken 
at 25°C and 85°C using a pulse generator as the source and an oscilloscope as the measurement unit. The golden unit 
is then placed on the IMPACT and the data is again taken. The difference between the two values is the offset. The 25°C 
offsets are used for the data taken at -55?C, —40?C and 25°C while the 85°C offsets are used at 85°C and 125°C. 


Great care is taken during this process to ensure that the induced error is kept to a minimum. For example, the boards 
are checked before use to ensure the output loads are correct, the oscilloscope is calibrated each day and the input signals 
are closely monitored to ensure that the intended signal is delivered to the golden unit. | 


This reduction in error is quite important in this application due to Ше fact that the average skews for the devices are 
about 200 ps. A 20-ps error in offsets translates into an approximate error of 10% in the output skew data. 


However, it can be seen in the curves presented here that the error has been kept to a minimum and that the curves are 
fairly well behaved. m 


Conclusion 


The family of curves presented in this paper demonstrates that the Texas Instruments Advanced BiCMOS family of 
devices can be expected to produce an average skew between outputs that will remain below 400 ps for devices with 
single switching outputs. Also, when a device has its outputs switching simultaneously, the average skew across the 
outputs can be expected to remain below 700 ps. 
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introduction 


The evolution to а 3.3-V supply voltage is being driven by a complex matrix of requirements. Leading the way are the 
characteristics of advanced semiconductor processing and the need to reduce system power without a corresponding 
tradeoff in system performance. Reduction of the horizontal and vertical feature sizes of transistors is the most common 
method of increasing the density of cells that can be contained in an integrated circuit. These feature sizes or geometries 
are typically represented as minimum process dimensions for advanced products such as dynamic random access 
memories (DRAMs).. 


DRAM manufacturers have forecasted that all 64M-bit versions will be developed for operation from a supply voltage 
of 3.3 + 0.3 V. For 16M-bit DRAM products there is no such rule of thumb as certain vendors expect to operate from 
3.3 V, while others will offer different product versions with differing voltage levels. An approach used by several 
manufacturers is to provide 5-V power supply operation externally with internal step-down conversion to 3.3 V. For 
static random access memories (SRAMs), manufacturers have announced that most 16M versions will operate at 3.3 V 
or lower (down to 2.7 V). 


Typical 1M-bit DRAM geometries are on the order of 1.2 um, and it is not a problem to apply a 5-V power supply to 
this type of product. However, as the feature sizes of DRAMs shrink, the stresses of 5-V operation can preclude their 
reliable operation due to high field-effect failures. One such effect is hot-carrier injection which over time increases the 
transistor's threshold, leading to eventual nonoperation. Another field-effect concern is the breakdown of the transistor's 
gate oxide causing internal shorts. Therefore, reducing the supply voltage is one way to ensure reliable operation of 
devices fabricated in state-of-the-art processes. 


The reduction of Vcc from 5 V to 3.3 V reduces the power consumed by the device which increases system reliability 
while reducing costs associated with the removal of the heat. The power consumption of a device is primarily a function 
of its capacitive load, frequency of operation, and supply voltage. However, capacitive load and frequency have a linear 
effect on a device's power consumption while supply voltage has a square relationship. Because of this square 
relationship a small reduction in voltage significantly reduces the power consumed, as illustrated in Figure 1, and is a 
driving factor towards 3.3- V operation. | | 


POWER CONSUMPTION 
| vs 
OPERATING FREQUENCY 


8-Bit Device 
All Switching 


P — Power Consumption — W 





i= Operating Frequency — MHz 


Figure 1. 3-V to 5-V Power vs Frequency Comparison 
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. The Market for Low Voltage 


User demand for low-voltage products can be grouped into specific brackets depending on their performance-power 
priorities. End equipments such as multiuser servers, engineering workstations, high-end desktop PCs, and other 
high-performance motherboards favor high performance over low power, but are interested in 3.3-V products to reduce 
or eliminate bulky, noisy cooling fans in the attempt to shrink external case size for better desktop fit. Some end 
equipments favor low power at the expense of high performance such as battery-powered notebooks and palmtop 
computers, portable test equipment, and point-of-sale terminals. A few end equipments require equal priority for high 
performance and low power such as laptop computers, automotive and air/space products. 


The universal benefits to users of low-voltage products are higher reliability and lower cost. The higher reliability is 
relative to standard 5-V solutions and results from lower stress gradients on device junctions and oxides, lower buildup 
of heat due to lower power consumption, and improved signal integrity from the reduction in ground bounce and signal 
noise. Lower power consumption usually yields lower costs since power costs money to generate and heat costs money 
to dissipate. All things considered, it is desirable to use inexpensive plastic packages instead of metal or ceramic to 
dissipate heat. For battery users, an added benefit of the lower power consumption of low-voltage products is one of 
increased battery lifetime. | | 5 


Of all the end-equipment groups which can benefit from the use of low-voltage products, it appears that demand will 
be initially driven by battery-operated computers. This market segment is defined by notebook and palmtop computers, 
as well as point-of-sale terminals which are designed to capture data at remote field sites and either store it for 
downloading later or transmit it real time via an on-board transmitter. The goal for these systems is to have a battery life 
of 8 to 10 hours, roughly the equivalent of one work day or the time to complete a transcontinental airplane trip. 


The unregulated battery market is itself quite varied, however, because different batteries exhibit very different voltage 
characteristics between fully charged and discharged states. Two AA batteries provide for 3-V supply when charged, 
‚ decreasing to about 2.7 V after use. Three NiCad batteries provide for a baseline 3.6-V supply fully charged but the 
spread actually runs from about 3.3 V up to 3.9 V. For now the unregulated battery market demands low-voltage products 
which are optimized to run from 2.7 V up as high as 3.9 V. Since performance is directly related to supply voltage, it 
is More important for device optimization to be extended down to 2.7 V, where devices will slow down appreciably. 


There are some barriers for low-voltage acceptance in the short term. Specification standardization remains an issue. 
Also, the access to adequate supplies of 3.3-V devices can be a problem. Generally, DRAM memories are leading the 
way into 3.3-V operation with SRAM memories close behind: Coupled with the low-voltage microprocessors now 
available, systems are being implemented with the core components operating at 3.3 V, with volume requirements not 
beginning until the '94—'95 time frame. Hindering the migration to a full 3.3-V system is the availability of support 
products such as: disk drives, LCDs, A/D converters, RF transmitters, and EPROMS. 


Migration to 3.3 V 


The need to migrate to power supplies with supply voltages less than 3.3 V has been an issue since 1984 when two 
JEDEC standards were adopted. Standard 8.0 was intended to address both regulated (3-V to 3.6-V) and unregulated | 
(2-V to 3.6-V) battery applications. Standard 8.1 was intended to address higher-performance applications operating 
from a regulated power supply that could interface to a standard 5-V TTL device as well as a low-voltage device. 
Essentially Standard 8.0 established regulated low-voltage CMOS (LVCMOS) and unregulated low-voltage 
battery-operated (LVBO) interfaces, and Standard 8.1 established the low-voltage TTL (LVTTL) interface. 


Committee members have since determined that the original two standards are inadequate. Since most systems currently 
require a TTL interface, Standard 8.1 LVTTL is the most critical one being reviewed now. When ratified, the new 
LVTTL standard will present methods for interfacing with 5-V systems and contain a provision for battery-operated 
systems. Until this happens, a generic lack of compatibility will exist between the various 3.3-V and 5-V interfaces. 
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Existing solutions for 3.3-V operation have historically been 5-V products and processes characterized for 3.3-У 
operation. A CMOS process is typically chosen because of the scaling effect of the inverter thresholds with respect to 
the supply voltage. HCMOS and Advanced CMOS devices support both 5-V and 3.3-V operation by this method. One 
drawback is slower propagation delay when compared to parts specifically designed for 3-V operation. A limitation of 
many of these devices is their inability to directly interface to a 5-V system when running off a 3.3-V supply, due to 
diodes from the input and input/output (I/O) pins to Vcc. This limits input voltages to Vcc + 0.5 V and limits direct 
connection to a 5-V system. | 


Mixed-Mode Operation 


This dilemma of device incompatibility between the large installed base of 5-V systems with the newly emerging 3.3- V 
systemsis a serious industry concern. Mixed-mode operation allows for direct communication between the two systems. 
Devices which support this mode must be designed for maximum input voltages of 5.5 V without any long-term 
reliability issues. Another concern is that the output drive must be capable of driving a standard- TTL backplane, while 
still providing for rail-to-rail switching for compatibility with 3-V CMOS systems. 


Figure 2 compares the standard- TTL dc interface levels with two of the emerging low-voltage standards. Low-voltage 
CMOS (LVCMOS) is a pure CMOS specification that specifies low current rail-to-rail output drive along with input 
voltage levels, Утн and V; , which are ratios of V cc. Low-voltage TTL (LVTTL) utilizes the standard- TTL input levels 
of 0.8 and 2 V as well as specifying a higher dc output drive than LVCMOS. To ensure interoperability between these 
three varied standards, a multipurposed low-voltage interface device must meet all of the requirements of the three 
different specifications. 





LVCMOS LVTTL TTL 
(2.7 V — 3.6 V) (3 V - 3.6 V) (4.5 V — 5.5 V) 
5V 
3.3 V  33V 
VoH Vcc-0.1 





VoH 24V Уон —i— 24V 
Мн 0.7 Vec УІН 2у VIH 2V 
VTH 0.5 Voc VTH 1.5 V VTH 1.5 V 
VIL 0.8 V VIL 0.8 V 
VOL 0.1 V | | 
ov 0v | OV 


Figure 2. Comparison of 3.3-V and 5-V Interfaces 
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LVT Family Characteristics 


To address the need for a complete low-voltage interface solution, Texas Instruments has developed a new generation 
of logic parts capable of mixed-mode operation. The LVT series of parts rely on a state-of-the-art submicron BiCMOS 
process to provide up to a 90% reduction in static power dissipation over ABT devices, and | provides the юш family 
` characteristics: 


5.5-V maximum input voltage 
Specified 2.7- to 3.6-V supply voltage 
ПО structures that support power-on (live) insertion 


Standard TTL output drives of: 
Уон = 2 V atIgg = -32 mA 
VoL = 0.55 V at IoL = 64 mA 


Rail-to-rail switching for driving CMOS 


Maximum supply currents of: 
Icca» =15mA 

Ісс(н) = 250 pA 

Icc(z) = 250 HA 


Propagation delays of: 
tod < 4.6 ns 

tod (LE to Q) < 5.1 ns 
tod (CLK to Q) < 6.3 ns 


Surface-mount packaging support including fine-pitch packages: 
48- and 56-pin SSOP for LVT Widebus™ 
20- and 24-pin TSSOP for standard LVT 


LVT input/output characteristics - 


Figure 3 shows a simplified LVT output and illustrates the mixed-mode signal drive designed into the output stage. This 
combination of a high-drive TTL stage along with the rail-to-rail CMOS switching gives the LVT series of product 
extreme application flexibility. These parts have the same drive characteristics as 5-V ABT devices, as shown in 
Figure 4, providing the dc drive needed for existing 5-V backplanes and allowing for a simple solution to reduce system 
power via the migration to 3.3-V operation. 


Not only can LVT devices operate as 3-V-to-5-V level translators by supporting input or I/O voltages of 5.5 V with 
Усс = 2.7 to 3.6 V, the inputs can withstand 5.5 V even when Vcc = 0 V. This allows for Ше devices to be used under 
partial system power-down applications or when live insertion is required. 
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Усс 


CMOS Pull Up/ Pull Down 


% = for Rail-to-Rail Switching 


High-Drive Bipolar 


for TTL Backplane Driving Output Pin 


Vou! Vo" Output Voltage - V 


| 3 


Figure 3. Simplified LVT Output Structure 
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Figure 4. ABT vs LVT Output Drive Comparison 
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Bus Hold 


Many times devices are used in applications that do not provide a pullup or pulldown voltage to the input or I/O pin when ` ` 
- the driving device goes into a high-impedance state, as in the case of CMOS buses or nonbused lines. To prevent 
application problems or oscillations, a large pullup resistor is typically used, but this consumes board area and 
contributes to driver loading. The LVT series of devices incorporate active circuitry that holds unused or floating inputs 
or I/Os at a valid logic level. This circuitry provides for a typical holding current, +100 ДА, that is sufficient enough 
to overcome any CMOS-type leakages. Since this is an active circuit, it does take current, approximately +500 ЏА, to 
toggle the state of the input. This current is negligible when compared to the magnitude of current that is needed to charge 
a capacitive load, and does not affect the propagation delay of the driving output. 


Conclusion 


LVT devices solve the system need for a transparent interface between the low-voltage and 5-V sections by providing 

for mixed-signal operation. The devices support live insertion or partial-power applications while providing low-input 

leakage currents. The outputs are capable of driving today’s 5-У backplanes with a considerable reduction in the device’s 
_ power consumption and are packaged in state-of-the-art fine-pitch surface-mount packages. 


- Widebus is a trademark of Texas Instruments Incorporated. 
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Abstract 


In order to meet current and future system requirements of increasing speed and decreasing size, integrated circuit 
manufacturers are pushing the edge on existing packaging technology. No longer is a component’s performance 
determined by process technology alone but also by the thermal limitations of its package. As a leader in package 
technology, Texas Instruments has introduced a number of fine pitch packages and is acutely aware of the thermal 
considerations which must be examined by systems designers. This paper is intended to create awareness and 
understanding of thermal issues and to explore factors which influence thermal performance. 


Introduction 


Thermal awareness became an industry concern when surface mount (SMT) packages began replacing through hole 
(DIP) packages in PCB designs. Circuits operating at the same power enclosed in a smaller package meant higher power. 
To add to the issue, systems were requiring increased through-put which resulted in higher frequencies, increasing the 
power density even further. Not only are these same concerns still haunting designers today, they are progressively 
getting more severe. | 


24-Pin SOIC 


1 LA 


Height = 2.65 mm 
24-Pin SOIC Volume = 437 mm3 
Area = 165 mm2 | Lead Pitch = 1.27 mm 


48-Pin SSOP 


АСТА 


Height = 2.74 mm 





48-Pin SSOP Volume = 469 mm3 
Area = 171 mm2 Lead Pitch = 0.635 mm 
24-Pin SSOP 
Height = 2 mm 
24-Pin SSOP Volume = 140 mm3 
Area = 70 mm2 Lead Pitch = 0.65 mm 












100-Pin SQFP 





те теевавгваташет гетата а h. 
100-Pin SQFP and | Height = 1.5 mm 
100-Pin Cavity SQFP Volume = 399 mm3 
Area = 266 mm2 Lead Pitch = 0.5 mm 


Figure 1. Advanced Packages 
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А glance а Figure 1 will explain part of the reason for increased attention to thermal issues. As a baseline for comparison 
the 24-pin SOIC is pictured along with several fine-pitch packages supplied by TI, including the 24-pin SSOP (shrink 
small-outline), 48-pin SSOP and the 100-pin SQFP (shrink quad flat pack). The 24-pin SSOP (8, 9, 10 bits) allows for 
the same circuit functionality of the 24-pin SOIC to be packaged in less than half the area, while the 48-pin SSOP (16, 
18, 20 bits) occupies just slightly more area but has twice the functionality of the 24-pin SOIC. This same phenomena 
is expanded even further with the 100-pin SQFP (32 and 36 bits) which is the functional equivalent of four 24-pin or 
two 48-pin devices with additional board savings over that of the SSOP packages. As the trend in packaging technology 
continues to give way to smaller packages, attention must be focused on the thermal issues this creates. 


Reliability 


The overriding effect of increased power densities in integrated circuits is a decrease in overall system reliability. A 

direct relationship exists between junction temperature and reliability which can be shown using the Arrhenius equation. 
AF = Exp (Ea/k(1/T1 — 1/T2)] i 

Where: | 

AF = acceleration factor 


Ea = activation energy (eV) 
k = Boltzmann’s constant (8.617 x 10-5 eV/K) 
Tl use junction temperature (K) 


T2 = stress junction temperature (K) 
The acceleration factor can be used to determine the failure rate of a given component. 


FR (failure rate) = 1/AF | (2) 
Table 1 provides an example of a device with an initial junction temperature of 100°C and the calculated failure rate | 
decrease as the in use junction temperature is lowered. The data given in Table 1 indicates that lower junction 


temperature will result in increased system reliability. 


Table 1 


TEMPERATURE % FR 
°C DECREASE 





Ea = 0.5eV | 
% FR decrease = 1 — FR 


A better understanding of the factors which contribute to junction temperature (Tj) will provide a system designer with 

more flexibility when attempting to solve thermal issues. Device junction temperature is determined by the following: 
Tj = Та + [Oya x PT] (3) 

Where: 

Т) 


junction (die) temperature (°C) 


Ta `= ambient temperature (°C) | 
Өуд = thermal resistance of Ше package from Ше junction to Ше ambient (°C/W) 
Py = total power of the device (W) 


Among the things that can alter junction temperature are lower chip power consumption, longer trace length, heat sinks, 
forced airflow, package mold compound, lead frame size and material, surface area, and die size. Some of these are 
mechanically inherent to a particular package while others are controlled by the designer and are application specific. 
To understand which variables can be influenced by practicing good thermal design techniques requires a more detailed 
investigation of power considerations as well as thermal resistance measurements. 
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Power Consumption 


One way to lower the junction temperature (Tj) of a device, thus improving reliability, is to lower the power 
consumption. A variety of options are available to help achieve this, such as, low power process technologies, reduced 
output swing, and reduced power supply voltage. A close look at the power performance and advantages of several 
popular logic families will assist the designer when choosing what best fits his/her needs. 


The choices available from Texas Instruments for high speed bus-interface ranges from standard bipolar (F) to advanced 
CMOS (АСІ/АСТ) to state-of-the-art BICMOS (BCT) and advanced BiCMOS (ABT). Figures 2-4 show current 
. consumption comparisons of ’244 functions for these technologies across frequency. As expected, the bipolar device 
consumes more current than the CMOS device at lower frequency, but as frequency increases this relationship no longer 
holds true. In fact, there exists a region in the frequency range where the CMOS device will consume more current than 
the bipolar device. The point at which they are equal is referred to as the cross-over frequency. Notice the low frequency 
where the cross-over point for ABT and ACT occurs. 
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Figure 2. lcc vs Frequency (One Switching, Unused Outputs Low) 
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Figure 3. Icc vs Frequency (All Outputs Switching) 
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Figure 4. їсс vs Frequency (All Switching, 50% Duty Cycle Enabled) 


Typical applications for bus-interface devices require them to be disabled or in the stand-by mode during certain periods 
of time, for instance, while other devices access the bus. This can result in a large decrease in current consumption for 
ABT, BCT, and ACT devices which have low stand-by current. These values are given in the data sheets asIcc for ACT 
and Iccz for ABT (250 LA) and BCT (= 10 mA). Current consumption data versus percent duty cycle enabled is shown 
in Figure 5. The frequency of the data is held constant at 25 MHz and all outputs are switching. 
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Figure 5. Ісс vs Duty Cycle Enabled (25 MHz) 


The power consumption data provided is limited to a small range of variations, however, using this data along with ` 
standard formulas power consumption can be calculated for specific applications. 


Power Calculations 


When calculating the total power consumption of a circuit, both the static and the dynamic currents must be taken into 
account. 


Both bipolar and BiCMOS devices have varying static current levels depending on the state of the output (Іссі,ІССН» 
Iccz). while a CMOS device has a single value for Тсс. (These values can be found in the individual data sheets.) ACT 

and ABT inputs when driven at TTL levels will also consume additional current because they may not be driven all the 
way to Vcc or GND, therefore the input transistors are not completely turned off. This value is known as Alcc and is 
also provided in the саве, 
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Dynamic power consumption results from Ше charging and discharging of both internal parasitic capacitances as well 
as external load capacitance. The parameter for ACT and AC and devices which accounts for the parasitic capacitances 
is known as Сра and is obtained using the following formula, and is found in the datasheet. 


Сра = сс (dynamic)(Vcc x Fi)] - CL m 


Where: 

Fi = input frequency (Hz) | 
Vcc = supply voltage (V) 
Cp = load capacitance (Е) 


Icc measured value of current into the device 


Although a Сра value is not provided for ABT, BCT, ог Е devices, Icc versus frequency curves display essentially the 
same information. The slope of the curve provides a value in the form of mA/(Mhzxbit), which when multiplied by the 
number of outputs switching and the desired frequency, provides the dynamic power dissipated by the device (without 
the load current). 


The following equations can be used to calculate total power for CMOS, Bipolar, and BiCMOS devices. 


Рт = Ps(tatic) + Pp(ynamic) (5) 
CMOS 
AC (CMOS-level inputs) 
Ps = Vcc x Icc | | (6) 
Pp = КСра + Cr) x Vec? x f1] New | 
ACT (TTL-level inputs) 
Sdn Vece Псс + @їттү, x Alcc x DCq)] (7) 
= (С ра + Ст.) х Vec? х filNsw | 
BiCMOS/Bipolar | | 
Ps = Усс [DCen(Ny x ссн + Ny x Iccr/Nr) (8) 


+ (1-DC,,, )Iccz] + (NT, x Alcc x DCg) 
Note: Alcc = 0 for bipolar devices 


Pp = [DCen X Nsw X Vcc x ft x (Уон - Vor) x CL] 


9 
+ [DCen X Nsw X Voc f2 x (mA/MHz x bit)] x 10-3 9) 


Where: 


Vcc = supply voltage (V) 

ІСС = power supply current (A) from Ше datasheet) 

ІССІ. = power supply current when outputs аге іп Ше low state (A) (from the datasheet) 

Iccy = power supply current when outputs are in the high state (A) (from the datasheet) 

Iccz = power supply current when outputs are in the high-impedance state (A) (from the datasheet) 
Alcc — power supply current when inputs are at a TTL level (A) (нощи the datasheet) 

DCen = % duty cycle enabled (50% = 0.5) 

ОСа = до duty cycle of Ше data (50% = 0.5) ` 

Ny = number of outputs in the high state 

Мі. = number of outputs in Ше low state 


Noy o/« = total number of outputs switching 


Nr = total number of outputs 

fy = operating frequency (Hz) 

f2 = operating frequency (MHz) 

VoH = output voltage in the high state (V) 
VoL = output voltage in the low state (V) 
СІ. = external load capacitance (Е) 


mA/(Mhzxbit) = slope of the Icc vs frequency curve 
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Thermal Resistance Values 


Design trends requiring board size reduction have made way for circuit manufacturers to produce fine-pitch packages 
which appear to threaten the reliability of systems due to further thermal constraints. As a leader in packaging 
technology, Texas Instruments has done considerable research into the validity of traditional thermal measurements and 
data provided by circuit manufacturers. 


Unlike datasheet parameters, where the industry has adopted a standard load for measurement (50 of, 500 Q), the 
measurement of Oy, has no standard to which all manufacturers comply. The problem facing the designer wishing to 
make comparisons of thermal data from several manufacturers is that this could be an apples to oranges type comparison. 
As aresult, a software package has been developed at TI to allow desi oe to obtain thermal data based on their specific 
application. 


The validity and usefulness of the traditional approach to presenting Өуд values became a pressing issue when TI and 
another manufacturer measured an identical package and obtained results which varied by 4090. Extensive research led 
to the conclusion that the methodology used to measure Oy, did not cause the discrepancy but the physical aspects such 

as trace length, trace width, number of devices per board, and proximity of the other devices did. 


To demonstrate the extreme impact of trace length alone, Figure 6 shows graphs of the Өуд values for Texas Instruments 
48-pin shrink small-outline package (SSOP) at 0 На and 250 1fm with varying trace lengths. The 48-pin SSOP is 
pictured in Figure 1 for a side by side comparison with the standard 24-pin SOIC, the 24-pin SSOP and the 100-ріп SQFP. 
Тһе data in Figure 6 clearly shows the need for more complete thermal data, not simply a single data point. | 


OJA (°C/W). 


0 02 04 06 08 10 12 14 16 18 2.0 


Trace Length (inches) 












Figure 6. 48-Pin SSOP Oj, vs Trace Length 


There are, of course, other methods to lower the Oy, of a device. Using heat sinks or blowing air across a device will 
certainly improve the ability to remove heat from its surface. Figure 7 provides Өт A data for the 48-pin SSOP with trace 
lengths of 200 mils and 1 inch while varying the amount of airflow. Although many applications tend to > limit the amount 
of airflow allowed, it provides excellent ponents when possible. 
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Figure 7. 48-Ріп SSOP Өд vs Airflow 


A comparison was made of several variables which have a direct effect on Oy, values. This data is shown in Figure 8. 
Surprisingly, the major contributing factor is trace length not airflow. Once again, this validates the need for. 
improvement not necessarily in the test methodology used to calculate Oy, values, but certainly in the way they are 
provided. 








VARIABLE RANGE % CONTRIBUTION 

C] Trace Length 75 mils — 2000 mils 41.4 
BN ^ro 0 LFM — 500 LFM 28.8 

Board Extension | | 

Айег Тгасе 0 mils - 400 mils 6.5 

Board Extension ' 

After Package End О mils — 755 mils 2.6 
ПТ Trace Thickness 102-202 2.2 

Trace Width ` 3 mils — 15 mils ` 2.1 





Power 05 W-1.5 W 0.1 


m Total Interactions Between Factors 16.3 


Figure 8. 48-/56-Pin SSOP K-Factor Board Modeling 
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Texas Instruments has taken the step of providing Өтд values for a variety of packages (including Ше SOIC, SSOP and 
QSOP) in a user-friendly software package. The program allows the designer to specify his/her own.conditions such 
as trace length, airflow, proximity of other devices, and trace width in order to obtain realistic thermal solutions. 


Conclusion 
How can a system, avoid being a reliability nightmare in today’s world where: 


е  Fight-bit devices are being replaced by 16 and 32 bits in a single package, increasing the power. 
e Higher operating frequencies add to the increase in power. 
e  Fine-pitch packages are reducing the amount of available surface area to remove heat from a device. 


Semiconductor manufacturers must take the first step and provide realistic and useful thermal information which will 
provide designers key variables to focus on for thermal management. 


For Further Information 


Thermal Software 
Contact the factory — (903) 868-7682 


Power Dissipation | | 
Advanced CMOS Logic Designer's Handbook, Texas Instruments, 1988 
SSOP Designer’s Handbook, Texas Instruments, 199] - 
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IMPORTANT NOTICE 


Texas Instruments Incorporated (TI) reserves the right to make changes to its products or to 
discontinue any semiconductor product or service without notice, and advises its customers 
to obtain the latest version of relevant information to verify, before placing orders, that the 
information being relied on is current. 


TI warrants performance of its semiconductor products and related software to current 
specifications in accordance with Tl’s standard warranty. Testing and other quality control 
techniques are utilized to the extent ТІ deems necessary to support this warranty. Specific 
testing of all parameters of each device is not necessarily performed, except mose mandated 
by government requirements. 


Please be aware that TI products are not intended for use in life-support appliances, devices, 
or systems. Use of TI product in such applications requires the written approval of the 
appropriate ТІ officer. Certain applications using semiconductor devices may involve potential 
risks of personal injury, property damage, or loss of life. In order to minimize these risks, 
adequate design and operating safeguards should be provided by the customer to minimize 
inherent or procedural hazards. Inclusion ОҒТІ products in such applications is understood to 
be fully at the risk of the customer using Т! devices or systems. 


ТІ assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does ТІ warrant ог 
represent that any license, either express or implied, is granted under any patent right, 
copyright, mask work right, or other intellectual property right of TI covering or relating to any 
combination, machine, or process in which such semiconductor products or services might be 
or are used. 


. Copyright © 1993, Texas Instruments Incorporated 
Printed in the U.S.A. 
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Introduction 


Over the past several years the advancements in semiconductor processing have been combined with advanced surface 
mount packages to offer solutions to board area concerns, as well as, providing for increased system performance. 
Figure 1 compares the reduction of the package’s lead pitch to that of both CMOS and BiCMOS transistor geometries. 
This paper will explore the different types of fine pitch logic packages and the bus interface solutions provided when 
they are combined with sub-micron semiconductor processes. | 
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Figure 1. Packaging/Processing Evolution 


Evolutions in Device Packaging 


With the need for increased functionality in less board area has come the consolidation of much of the board’s logic into 
higher complexity devices. In many cases the discrete logic parts that remain, primarily interface/bus drivers, must 
occupy the board area leftover after the higher level chips, 1.е., microprocessor, ASICs, memory, etc., have been laid 
out. To meet this task the standard small-outline Integrated circuit (SOIC) has evolved in two distinct paths. One path 
reduces the package’s area and volume (see Figure 2), and the other increases the bit density of the device (see Figure 3). 


One method to increase bit density is to keep the number of pins constant while reducing both the lead pitch and package 
area. The 20/24 pin SSOPs utilize a 0.65-mm lead pitch to achieve over a 50% reduction in area, compared to their 
standard SOIC counterparts. The package height is also reduced from 2.65 mm for the SOIC to 2 mm for the 20/24-pin 
SSOPs. This reduction in volume translates into tighter board to board spacing, allowing for denser memory arrays. 


The advent.of the Personal Computer Memory Card International Association (PCMCIA) standard has required that 
the package height be reduced even further, thus spawning the thin small-outline package (TSOP). This package utilizes 
0.65-mm lead pitch and has a maximum device height of 1.1 mm. With an area of 59 mm2, this package utilizes 86% 
less volume than the standard 24-pin SOIC, facilitating the use of logic functions on these cards. 
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24-Pin SOIC 


Height = 2.65 mm 





24-Pin SOIC | Volume = 437 mm3 
Area = 165 mm2 . Lead Pitch = 1.27 mm 
ш ^. 24-Pin SSOP 
| | . Height- 2 mm 
24-Pin SSOP Volume = 140 mm? 
Area = 70 mm? Lead Pitch = 0.65 mm 


24-Pin TSOP 
В" шыней 58 


Height = 1.1 mm 
24-Pin TSOP Volume = 59 mm3 
Area = 54 mm2 . Lead Pitch = 0.65 mm 


Figure 2. 24-Pin Surface Mount Comparison 
ШЕ кел" 
Height = 2.65 mm 
24-Pin SOIC с Volume = 437 mm3 
Area = 165 mm2 Lead Pitch = 1.27mm 


48-Pin SSOP 
Height = 2.74 mm 


48-Pin SSOP . Volume = 469 mm3 
Area = 171 mm2 Lead Pitch = 0.635 mm 












100-Pin SQFP 


Б, ae | 


Height = 1.5 mm 
Volume = 399 mm3 
Lead Pitch = 0.5 mm 


100-Pin Cavity SQFP 


ЛЕ. 








100-Ріп SQFP and | Height = 2.3 mm 
100-Pin Cavity SQFP Volume = 612 mm3 
Area = 266 mm2 Lead Pitch = 0.5 mm 


Figure 3. High Pin-Count Comparison 


Another way to increase bit density is to reduce the lead pitchof the package. The 48/56-pin shrink small-outline package 


(SSOP) halves the lead pitch of the SOIC package from 1.27 mm to 0.635 mm, allowing for twice the number of 1/0 


pins in the same board area. Eight-, nine-, and ten-bit functions now become 16-, 18-, and 20-bit parts. The 100-pin 
shrink quad flat package (SQFP), along with the high-power cavity-SQFP, further reduce the lead pitch to 0.5 mm. These 
packages double the bit density over the 48-pin SSOP with only a 50% increase in area. Both of these high pin count 
packages allow for 32- and 36-bit logic functions, providing for efficient buffering of today's 32- and 64-bit bus widths. 
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Thermal Impedances of Fine-Pitch Packages 


As package area decreases, which is the case for the 20- and 24-pin SSOP and TSOP, the thermal impedance of the 
package to the ambient environment (Өуд) increases. Figure 4 illustrates the fact that this relationship is almost linear, 
and for а 50% reduction in area, Өтд doubles for the 24-pin SSOP and TSOP. Because of the higher ө А, additional 
attention must be given to Ше power dissipation of the device to insure proper operation. 
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Figure 4. Oy, vs Airflow for 24-Pin Packages 


A similar power consideration occurs with the high pin count packages due to the increased number of bits causing 
higher power dissipation per package. Figure 5 compares Өуд for the 24-pin SOIC, 48-pin SSOP, 100-pin SQFP, and 
cavity SQFP. The cavity package mounts the lead frame directly to one of the metal lids of the package. This mounting 
provides a direct path for the heat to flow from the die to the ambient environment. This package accommodates both 
cavity up or down assembly allowing for both conduction, into the board, or convection, into the ambient, cooling. 
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Figure 5. Oya vs Airflow ` 


One factor influencing Өуд is the trace length that is connected to the package lead finger. This is because some of the 
heat is taken out of the package through the lead and dissipated into the board as well as through the package top and 
into the ambient air. Non-standard trace length factors have been identified as a major contributing factor in differences 
between different manufacturer’s published thermal values. Figure 6 shows the effect that trace engin has on the 48-pin 
SSOP's Ө; А- | 
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Figure 6. 48-Pin SSOP Oj, vs Trace Length 


Evolutions in Device Processing 


With the improvements to microprocessor clock rates and memory access times, bus-interface devices have become a 
larger percentage of the total bus cycle time. To keep pace with the need for faster logic many semiconductor 
manufactures are utilizing sub-micron BiCMOS processes, utilizing shorter gate lengths and thinner gate oxide for 
device speed improvements. The reductions in transistor area result in less intrinsic capacitance allowing faster internal 
gate delays, as well as lowering the output capacitance (Ci/o). With a lower Ci/o, ABT devices minimize their impact 
to system loading. | 


Ina transmission line environment, when the driver's edge rate is less than twice the line's propagation delay, distributed 
output loading has the effect of reducing the characteristic impedance (Zo) of the transmission line. The higher the 
distributed capacitive load, the lower the apparent impedance, making it harder for the driver to switch the line on the 
incident wave. This well known transmission line loading equations is: 


(1) 


where Z, is the line's unloaded characteristic impedance, С. is its intrinsic capacitance per unit length, and Са is the 
distributed capacitive load per unit length. | | 


Figure 7 shows how the а device’s output capacitance can lower а line’s impedance, as in the case of a backplane. If the 
effects of the other board capacitance contributors — connectors, vias, and trace stubs, are assumed to be constant 
regardless of the device used, and thus ignored, a comparison of transmission line loading between different 
technologies can be made. 
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Figure 7. Loaded Zo vs Distributed Capacitance 


3.3-V Operation 


As process geometries move towards gate lengths of 0.5 р and below, coupled with the desire for lower power 
consumption, 3.3-V operation becomes necessary. Because the migration to 3.3 V will be gradual, gated by the 
availability of semiconductor functions, the need for mixed signal level operation will be critical for bus interface 
devices. That is the input and I/O pins will be able to have input voltage levels up to 5.5 V without any conduction paths 
to Vcc. The outputs should also be capable of driving a standard 5-V backplane, which would translate into drive 
currents of at least -15 mA of он and 64 mA of IoL. 


Advanced Bus-Interface Solutions 


Memory Driver Usages for the SSOP 


As pointed out above, any of the SSOPs can be utilized as buffers in high-density memory arrays. In many instances, 
series-dampening termination is chosen, due to its ease of implementation and power savings. Numerous logic devices 
are available that incorporate the series-dampening resistor on chip, as in the BCT2XXX series of products, simplifying 
this type of termination. When these parts are packaged in the 20-pin SSOP, as in the 'BCT2240DB, a tremendous board 
real estate savings is realized over a discrete approach using external resisters and SOIC devices. For PCMCIA cards 
the driver must also offer low-power consumption, necessary for battery operation. The ' AC11244PW (TSOP package) 
can be used in these applications due to its low static power CMOS characteristics. 


Many times when an output switches a large memory array the capacitive load is localized in close proximity to the driver 
_and сап be treated as a simple lumped load. In these instances it is useful to know how the propagation delay (t54) of 

the driver changes with the additional capacitive load. The change in the driver's tpq is due to the interaction of its source 
impedance, Ron, with the capacitive load, Су. Figures 8, 9, and 10 show this phenomena for the 'AC11244, 'BCT2240, 
"АВТ16244, апа” ABT32245 for both single and multiple outputs switching. 
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Figure 8. Typical tpg vs Capacitive Load 
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Figure 9. Typical ра vs Capacitive Load- 
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Figure 10. Typical ра vs Capacitive pose 


These three figures illustrate the effect that the output impedance of the driver has over (ра degradation. Figure 8 shows 
that even though the 'AC11244 has symmetrical high and low output drive current ratings of 24 mA, ірні, show more 
degradation versus capacitive loading due to the graded turn-on of the output to minimize simultaneous switching noise 
[ground bounce]. Many advanced CMOS logic devices utilize this graded turn-on, but not without the penalty of slower 
propagation delays at higher capacitive loads. Figure 7 shows a similar asymmetrical ірні, performance, but now it is 
due to the inclusion of a 33-Q series output resistor. Contrasting the previous two graphs is Figure 10 which highlights 
the high-drive capability ofthe ABT16XXX and ABT32XXX devices, along with the symmetrical tpg performance that 
the -32/64 mA outputs deliver. 


Bus-Interface Usages for the SSOP 


The gains made by utilizing devices with faster propagation delays can be lost if the propagation delay degrades when 
multiple outputs on a package are switched simultaneously. This effect is greatly reduced when a device is packaged 
in the 48/56-pin SSOP, because this package allows the signal-to-ground ratio of a standard 8-bit function to be improved 
from 8:1 to 2:1, and the signal-to- Vcc ratio improves from 8:1 to 4:1. This multiple power pin system translates into 
aquieter on-chip power system when multiple outputs switch, resulting in less propagation delay degradation compared 
` to a standard 8-bit function. The same сап be said of the 100-pin SQFP and cavity SQFP which utilizes a 3:1. 
signal-to-ground ratio. Figure 11 compares the change in {ра VS number of outputs switching (in phase) of a typical 244, 
buffer-type function when packaged in a 48-pin SSOP and 100-pin SQFP to the performance in a 20-pin DIP and SOIC. 


Atpg (ns) 


1.2 
IP Package w/ 
orner Power Pins 
j ra 
/ )0-ріп SQFP 
| / ed Power Pi á 
| ж 











1.0 


0.8 






0.6 





0.4 









ЕЕ E 
Паша |_ 
AIL 
0 4 8 12 16 20 24 28 32 396 
Additional Number of Outputs Switching 


0.2 





Figure 11. Typical Ара vs Outputs Switching 
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Conclusion 


The various fine pitch surface-mount packages give the designer a wide range of solutions to today’s system area and 
volume constraints. The high pin count SSOP and SQFP packages allow bus-interface devices to track the trend of wider 
data bus widths, while providing superior electrical performance when compared to the standard end-pin product. The 
cavity SQFP allows for higher power dissipation applications, allowing the interface device to operate at higher frequen- 
cies. The low pin count SSOPs occupy less volume than other surface mount devices, facilitating their use in height criti- 
cal applications. | | | 


For Further Information 


Transmission Lines 


Advanced Schottky Family Applications, Texas Instruments Advanced Schottky Data Book, 1986 
Advanced CMOS Logic Designer's Handbook, 'Texas Instruments, 1988 


Power Dissipation 
SSOP Designers Handbook, Texas Instruments, 1991 
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ABT ENABLES OPTIMAL SYSTEM DESIGN 
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As the operating frequencies of 
microprocessors increase, the period of time 
allotted for memory access, arithmetic 
computation or similar operation decreases. With 
this in mind, a new series of Advanced Bus 
Interface Logic (ABIL) products developed with 
Texas Instruments sub-micron Advanced 
BiCMOS (ABT) process technology assume a 
prominent role as the key high performance logic 
needed in today's workstation, personal and 
portable computer, and telecom systems. The goal 
of this family of products is to provide system 
designers a bus interface solution combining high 
drive capability, low power consumption, signal 
integrity and propagation delays fast enough to 
appear transparent with respect to overall system 
performance. Fine pitch package options simplify 
layout, reduce required board space and decrease 
overall system costs. Novel circuit design 
techniques add value over competitive solutions. 


TRENDS IMPORTANT FOR TODAY'S 
SYSTEM DESIGNER 


Modern system designers face many 
complex challenges in meeting their design goals. 
The trends toward (need for) faster cycle times, 
lower power consumption, smaller footprints, 
greater reliability and lower total system cost 
combine to put ever increasing pressure on today's 
system designer. | 


The need for faster cycle time has 
traditionally been addressed by the microprocessor 
manufacturer. | Clock and microprocessor 


frequencies have increased steadily with each 
succeeding product generation. The most 
advanced RISC processors in development are 
touting frequencies in the area of 200 MHz. For 
production systems it is not unusual for processors 
to run on the order of 50 MHz and above. 
Increasing clock and microprocessor frequencies 
are now beginning to put pressure on surrounding 
memory and logic to make greater contributions in 
reducing overall system cycle times and improving 
overall system performance. 


Higher performance systems require the 
designer to focus on total system power 
requirements. Faster systems traditionally require 
more power which often means more costly 
solutions. Power costs money to supply and 
heat buildup due to this power costs money to 
remove. Also, excess power consumption 
adversely affects reliability due to the increase in 
the junction temperature of the silicon 
components. Lower power devices reduce 
requirements for larger power supplies and high 
cost cooling techniques, and could lead to smaller 
system packaging. | 


Occurring in parallel with demands for 
increased system performance and reduced system 
power consumption is demand to house systems in 
smaller cases, boxes, chassis and cabinets. This 
miniaturization requires that each system 
component be optimally laid ош in silicon, 


packaged and mounted on the PCB board. 


Speed, power, size, cost and reliability 
are all parameters by which system and end 
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equipment success are measured. Semiconductor 
manufacturers must Бе sensitive to these 
parameters and be able to provide well-defined 
. and designed products to meet these needs. 


ADVANCED BUS INTERFACE LOGIC (ABH 
AS THE SYSTEM BUS INTERFACE 


| Semiconductor vendors are required by 
2 system design houses to provide new products 
which are faster, consume less power, exist in 
smaller packages and present a lower relative cost 
than their predecessors. Since the early 1970s 
many different logic product technologies have 
attempted to meet these demands. 


| Early logic product technologies often 
forced the system designer to make tradeoffs. As 
Figure 1 details, speed and power were the most 
typical design goals traded off. Solutions such as 
Schottky or HCMOS respectively offered high 


75 100 125 
Supply Current (mA) 


FIGURE 1. ABT ASSUMES OPTIMAL POSITION 


speed at the expense of low power or low power at 
the expense of high speed. In a typical system 
application this logic sat between only a few 
system blocks such as a simple 8 MHz processor, a 
slow 256K DRAM, and a local TTL bus. Their 
functional role was little more than small-scale 
integration (551) or medium-scale integration 
(MSD). Despite these shortcomings, early logic 
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technologies thrived because they were cheap and 
readily available. 


The cycle time requirements for interface 
logic vary as a function of microprocessor and 
clock speed. In an 8 MHz system, the total system 
cycle available for completion of all operations is 
250 nanoseconds. This can be roughly budgeted 
into 160 nanoseconds for the memory access, 45 
nanoseconds for processor set-up and 45 
nanoseconds for the interface logic (including 
signal propagation across printed circuit board. 
traces). With 45 nanoseconds available for 
interface, а forgiving, — low-performance 
technology such as Low-power a or 
HCMOS can be utilized. 


The situation changes dramatically when 
system speeds increase to 45 or 50 MHz. At 45 
MHz only 44 nanoseconds of total cycle time is 
available to complete all operations. Now, more 
expensive memories are needed with access times 
down i in the 20 nanosecond range. Microprocessor 
set-ups can only be 8 
nanoseconds. This leaves only 
16 nanoseconds for interface and 
signal trace propagation delay. 
The interface cycle time is a 
much higher percentage of the 
total system cycle time at 45 
MHz than at 8 MHz. 


AS cycle | time 
requirements shrink, | each 
nanosecond becomes critical in 
meeting the total system 
‘budget’. The system designer 
has the option of using higher 
performance memories, 
processors or interface logic in 
squeezing additional 


nanoseconds out of the system 
delay. There is great demand for in using 
interface logic to meet these budget needs because 
it is typically much less expensive for the designer 
to use than higher performance memories or 
processors. 


In light of decreasing total system cycle 
time requirements, the early logic technologies 
gave way to faster technologies. Significant gains 
made since the Schottky and HCMOS days result 
in products which no longer force the system 
designer into a tradeoff box. New product 
development in the area of complex memories, 
processors and ASIC's has led the way for ап 
equal, if not greater, acceleration in new product 
development for advanced digital logic products. 


This development has propelled logic up 
from the ranks of "glue" status, used to fill in 
design gaps around the other major system blocks, 
to its new position as the system "bus interface”. 
Advanced Bus Interface Logic (ABIL) products 
are now responsible for controlling the signals 
between the backplane busses and the other major 
system design blocks. They have become a major 
system design block in their own right exerting 
Significant influence over the performance of the 
final design. 


In a modern-day system ABIL products 
are likely to connect many major system design 
blocks including application specific parallel 
processors, 4M DRAM's, fast cache SRAM's and 
complex ASIC gate arrays/standard cells. The 
task of this new breed of advanced logic is to 
effectively transceive the address, data and control 
signals of these IC elements to and from heavily 
loaded TTL/CMOS/BTL system backplanes. 


A wide variety of industry standard and 
proprietary backplane specs add to the difficulty of 
the task. At the low-end of the scale, exhibiting 
data transfer rates in the range of 10-20 
MByte/sec, are the PC AT and EISA type busses. 
For mid-range server and graphics workstation 
applications, the 50-100 MByte/sec data transfer 
rate range of Multibus II and Microchannel type 
busses is typical. High-end server and mainframe 
computer applications require the greater than 100 
MByte/sec data transfer rates of Futurebus + type 
busses. Transceivers connecting to each of these 
backplanes need to provide very high drive current 
capability to effectively and reliably migrate 
signals across. ABIL products from Texas 
Instruments uniquely address this need. 


ENABLERS TO CONTINUOUS | NEW 
PRODUCT DEVELOPMENT 
Reduction іп minimum process 


dimension, enhanced value-added circuit design 
techniques, utilization, of fine-pitch packaging and 
incorporation of lower power supply voltages are 
the most important enablers to continuous new 
development for logic products. 


The minimum process dimension 
represents the width of the transistor pate region 
and gives an indication of the switching speed of 
the transistor. In general the smaller the 
minimum process dimension the faster the 
transistors will switch. An added advantage of 
reducing the minimum process dimension is the 
gain in gate density which can be achieved. A 
gain in gate density results in increased device 
functionality without a corresponding increase in 
silicon die area. Currently state-of-the-art high 
volume production logic processes consider a 0.8 
micron minimum process dimension. However, 
work is ongoing to prototype more advanced 
processes characterized by 0.6, 0.5 and 0.35 
micron minimum process dimensions. 


Enhanced value-added circuit design 
techniques act to greatly increase the functionality 
of a logic device as well as improving its 
performance. These techniques often eliminate 
the need for the designer to utilize discrete 
components such as resistors, capacitors and 
diodes because these are built into the silicon 
device itself. Additionally optimizations in I/O or 
core circuitry can positively effect speed and 
power performance. 


An aggressive drive exists to convert 
classic through-hole package approaches to totally 
above board surface mount approaches. Occurring 
in parallel is a drive to upgrade existing surface 
mount packages with finer pin-to-pin pitches so as 
to minimize total package area. With smaller 
packages come increased reliance on thermal 
management techniques howéver. The increased 
difficulty in removing heat from the smaller 
packages may preclude the use inexpensive plastic 
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packages. Тһе necessity to use ceramic or other 
alternatives would act to drive design costs up. 


. Finally, system designers are beginning 
to drive the semiconductor industry to move below 
5 Volts as the baseline for power supply of 
operation. The migration to lower voltages such 
as 3.3 Volts enhances the reliability of advanced 
process technologies exhibiting minimum process 
‚ dimensions of 0.6microns or lower. The need for 
low voltage memory and processor product 
interface, lower device generated noise levels, 
lower power consumption and increased battery 
life for unregulated portable systems accelerate the 
demand for 3.3 Volt logic. New 3.3 Volt logic 

Opportunities will emerge as system designers 
continue to rely on advanced process technologies. 


WHAT IS ADVANCED BICMOS (ABT) ? 
Advanced BiCMOS | 


(ABT) is а product 
technology available today 


from Texas Instruments to aid 
designers doing high 
performance | bus 


management. It is currently 
available in many different 


product options including 
8-bit octal, — 16/18/20-bit 
Widebus and 32/36-bit 


. Widebus + versions. 






At TI ABT evolved 
from an earlier 1.5 micron 
BiCMOS process. It was 
designed to provide speeds я 
equivalent to existing advanced bipolar solutions 
but with 90% less device power. This standard 
BiCMOS introduced high performance, lower 
power bus interface products to the marketplace 
_ two years ahead of the nearest competitor. Since 
its bus interface introduction in 1987, TI has 
utilized BiCMOS and Advanced BiCMOS іп 
. products such as mixed-signal integrated circuits, 
high performance gate arrays, high speed cache 
tags, and application specific processors like the 
. SuperSPARC. | 
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elements 


ABT INPUT STAGE 


FIGURE 2. ABT INPUT/OUTPUT CIRCUIT STRUCTURE 


ABT employs а sub-micron 0.8 
minimum process dimension. It combines 
of both bipolar and CMOS 
circuit/process technologies onto a single silicon 
chip. ABT offers the system designer the best 
combination of high speed, high drive and low 
power consumption in the industry. As shown in 
Figure 1, ABT provides a performance point 


closer to the origin of the speed/power graph than | 


any other logic technology available. Specifically 
ABT is based on a CMOS core circuit structure 

with an NPN bipolar output transistor module 
added. This means adding about four additional 

masks to the CMOS process. The current single 

NPN transistor output structure of ABT has been 

optimized for 5 Volt operation. 


Simplified input and output stages of an 
ABT transceiver are shown in Figure 2. The 






inputs are designed to offer TTL compatible levels 
with guaranteed switching between a Vih min of 
2.0 Volts and a Vil max of 0.8Volts. Since these 
inputs are implemented with CMOS circuitry they 
offer characteristic high impedance for low ` 
leakage and low capacitance for minimal bus 
loading. The CMOS supply voltage of the input 
stage is dropped by diode D1 and transistor Q1, 
centering the threshold around 1.5 Volts. When 
inputs are in the LOW state, Ог raises the voltage 
of source Qp up to the rail ensuring proper 


operation of the feedback stage. This stage 
provides about 100 mV of input hysteresis 
increasing noise margins and reducing oscillations. 


ABT outputs utilize bipolar circuitry to 
provide the high speed and drive necessary for bus 
interface. A major advantage for using bipolar 
circuitry in the output stage is the reduced voltage 
swing which lowers ground noise, improves signal 
integrity and reduces dynamic power 
consumption. In the figure M1 acts as a current 
switch which drives the output LOW when 
conducting current from R1 through to the base of 
Q4. The base of Q2 is pulled LOW turning off the 
upper output. For a LOW to HIGH output 
transition, МІ turns off and current through R1 
charges the base of Q2. Аз Q2 goes high, the 
Darlington pair Q2 and Q3 turns on. With its 
supply of base current now cut off, Q4 turns off 
and the output transition switches LOW to HIGH. 
R2 limits output current in the HIGH state and D1 
is a blocking diode preventing current flow in 
power-down applications. 


By virtue of its small minimum process 
geometry, tight metal pitch and shallow junctions, 
ABT can provide for strong output drive currents 
(sink currents speced at 64 milliamps and source 
currents speced at 32 milliamps) and low parasitic 
. capacitances. As a result of these enhancements, 
internal propagation delays are very fast and very 
well behaved. Figure 3 shows that typical prop 
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FIGURE 3. ABT 









PROCESS PROVIDES CONSISTENCY 


delays are on the order of 2-3 nanoseconds across 
temperature. This excellent consistency allows 
ABT to Бе specified over Ше industrial 
temperature range of -40 to +85 degrees Celsius. 
The figure also shows that ABT performance is 
very well behaved across capacitive load and 
multiple output switching conditions. . 


Maximum prop delays for ABT are as 
low as 4-5 nanoseconds depending on the device 
type and propagation path. Figure 4 compares the 
datasheet maximums of several ABT 16-bit 
Widebus transceiver devices with competing 
FCTB/C CMOS and 74F/ALS bipolar solutions. 
It is clear from both Figure 3 and Figure 4 that 
ABT is the system designer's best choice for bus 
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FIGURE 4. ABT IS THE SPEED BENCHMARK 
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interface applications which require consistent 
speed performance over many different conditions. 


From a power (current) consumption 
standpoint the use of bipolar in the output 
stage is advantageous for two reasons. First 
the voltage swing is less than that of a 
CMOS output. The power consumed when 
charging or discharging internal circuit 
capacitances and Ше external load 
Capacitance is reduced. Second the bipolar 
transistors are capable of turning off more 
efficiently than CMOS transistors. The 
wasteful flow of current from Усс to GND is 
reduced. Although bipolar does tend to have 
a high static power consumption, its lower 
dynamic power consumption allows for 
better overall power performance at high 
frequencies than either pure bipolar or 
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CMOS. This is because Ше dynamic power 
component makes up the majority of a device's 
overall power consumption. ` 


The ABT maximum high impedance 
supply currents (Iccz) range from about 50 
microamps for 8-bit octals to about 2-3 milliamps 
for 16-bit Widebus products. Maximum dynamic 
supply currents (Iccl) range 
30milliamps for 8-bit octals to about 34 milliamps 
for 16-bit Widebus products. Power-on-demand, 
an enhanced circuit design improvement to the 
bipolar output stage on new ABT product families, 
reduces dynamic current consumption levels by up 
to 50%. High impedance and dynamic supply 
current goals for the new 32/36-bit Widebus + 
family are 500 microamps and 60 milliamps 
respectively. 


Bus Hold, shown in Figure 5, is another 


Holds the Last Known State of the Input. 


Provides for +100pA of Holding Current at 0.8 and 


2.0 Volts. 


Bus Hold Current Does NOT Load Dawn the Driving Out- 
put at Valid Logic Levels. 
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Bus Hold input Cell 


example of an enhanced, value-added circuit 
design technique available on new ABT product 
families. The Bus Hold cell provides for a small 
holding current of 100 microamps to be delivered 
to ЏО pins configured as inputs left unused or 
floating. This current latches the last known input 
state to a valid logic level. Floating input 
conditions are common to CMOS backplanes or 
device bus interface situations where driving 
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from about 


Negligible impact to Input/Output Capacitance 
[0.5 pF}. 


Eliminates the Need for External Resistors on Un- 
used or Floating Input/Output Pins. 





FIGURE 5. BUS HOLD CIRCUIT AND BENEFITS 


entities are periodically required to be in 3-state. 
Bus Hold cells eliminate passive pull-up (to Vcc) 


or pull-down (to GND) termination resistors 
necessary to prevent application problems ог 


oscillations. External provision for these resistors 
by the system designer consumes board area, 
increases bus capacitance, contributes to bus 
loading and lowers system performance. The Bus 
Hold feature is particularly effective when offered | 
on products with a lot of I/O capability such as 
32/36-bit Widebus + devices. 


FINE-PITCH PACKAGING 


| SHRINKS ABT 
DEVICE SIZE I 


As the push for smaller system sizes 
becomes intense, the system designer will require 
the logic manufacturer to house high performance 
silicon in 
increasingly space 
conscious packages. 

Most notably the 
system designer has 
| been leveraging Ше 
advantages of 
plastic leaded chip 
carriers  (PLCC's) 
and small outline 
| integrated circuits 
(SOIC). 


Both PLCC апа 
SOIC packages 
provide a gull wing 
lead profile. Both 
utilize a 1.27 
millimeter 
pin-to-pin pitch 
spacing. The 
reduced pitch offers a huge space improvement 
over bulky plastic — dual-in-ine (PDIP) 
through-hole packages. The major difference 
between PLCC and SOIC is philosophical. The 
PLCC has pins on all four sides (arranged either in 
square or rectangular configuration) while the 
SOIC has pins on only two sides (arranged i in flow 
through configuration). 


package while keeping Ше pin count and bit 
density constant. The second path considers 
increasing the bit density of the package by 
increasing pin count and reducing pin pitch. 
Figure 6 clearly shows both of these migratory 


. 16/18 bits 


In spite of the advantages of PLCC and 
SOIC, system designers are beginning to specify 
surface mount packages with finer pitch values to 
keep their end equipments competitive in the 


incorporated. 
FIGURE 6. FINE-PITCH PACKAGE OPTIONS FOR ABT 





marketplace or to avoid falling behind more 
aggressive rivals. Such fine pitch versions 
available in volume today offer improvements in 
“Ше pin-to-pin pitch down to 0.635 millimeters. 
More advanced fine pitch alternatives exhibiting 
characteristic pitches of 0.5, 0.4 and 0.3 
millimeters are on the horizon. 


The plastic quad flat pack (PQFP) is a 
fine-pitch version of the PLCC package. It offers 
a 0.635 millimeter pitch and is widely used for 
microprocessors, ASIC's or other custom devices. 
The 44-pin PQFP is the smallest used in volume 
while the largest versions provide over 200 pin 
capability. For the system designer using ABIL 
products however, it is advantageous to combine 
the fine-pitch capability of the PQFP with the 
two-sided dual-in-line design of the SOIC. 


SOIC's have evolved in two distinct paths 


to meet this need. The first path considers 
reducing the surface area and pin pitch of the 


paths starting from the standard octal SOIC 
package in the upper left hand corner. 


Package size reductions are shown 
vertically down the figure with each succéeding 
reduction occupying a new row at constant bit 
density and pin count. Bit density and pin count 
increases are shown horizontally across the figure. 


There are five new fine-pitch packages 
represented in the figure. Four of these offer a 
density upgrade path for the SOIC. The fifth is a 
new package offering a density upgrade for the 
PQFP. All of these packages were developed and 
standardized exclusively for high performance 
ABIL ABT products by TI. 


The. Shrink Small Outline Package 


(SSOP) is available in two worldwide standard 


form factors. The first, approved by the Joint 
Electron Device Engineering Council (ЈЕРЕС), 
allows for 16-, 18-, or 20-bit I/O functions ша 
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package roughly Ше same size as the octal SOIC. 
The pin pitch for the JEDEC SSOP is 0.635 
millimeters. The JEDEC SSOP is available in a 
48-pin version for basic 16-bit driver and 
transceiver functions and in a 56-pin version for 
complex 16- to 20-bit transceiver functions. The 
very popular ABT Widebus family uses the 
JEDEC approved SSOP. 


The second form factor, approved by the 
Electronics Industry Association of Japan (EIAJ), 
allows for 8- and 9-bit I/O functions in a package 
about 40%of the size of the octal SOIC. The pin 
pitch for the EIAJ SSOP is 0.65 millimeters. The 


EIAJ SSOP is available in a 20-pin version for 


basic ABT 8-bit driver and transceiver functions 
and in a 24-pin version for complex ABT 8- and 
9-bit transceiver functions. 


К Bottom row of figure 6 represents Ше 
third form factor upgrade to the SOIC available 
_ from TI. The Thin Shrink Small Outline Package 
(TSSOP) is EIAJ approved and offers a reduced 
thickness (height) spec of 1.1 millimeters. The pin 
pitch of the EIAJ TSOP is 0.65 millimeters. (The 
body width is 4.4 millimeters). The TSSOP is 
compatible to Type I and Type II card physical 
requirements of the Personal Computer Memory 
Card International Association (PCMCIA). 
TSSOP offers the smallest package size available 
for 20-and 24-pin drivers and transceivers. For 


denser memory arrays TSSOP facilitates front and 


back side mount in under 3.3 millimeter thickness 
specified by PCMCIA if card thicknesses are kept 
under 1.0millimeters. 


For wideword applications with extreme 
space and height restrictions, TI will offer 
. Widebus devices іп a new package called the 
Shrink Widebus (TM). Available in 48- and 
56-pin versions, this new package has а 1.1 
millimeter maximum height, a 6.1 millimeter body 
width and a 0.5 millimeter lead-pitch. The Shrink 
Widebus package, developed by TI, is registered 
with the EIAJ, meets the requirements of the 
PCMCIA and consumes 40 percent less board 
area than the standard JEDEC SSOP. 


Providing the density upgrade path for 
the РОЕР is the EIAJ Shrink Quad Flat Pack 
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environment increases. 
represents the ability of a package to dissipate 


(SQFP). This 100-pin package allows single chip 


32- and 36-bit I/O solutions in over 5090 less area 
than with octal SOIC connections. The pin pitch 
for the EIAJ SQFP is 0.5 millimeters which is the 
smallest in production today. The reduced pitch of 


the SQFP offers a 35% area reduction over 


100-pin PQFP solutions. The new 32- and 36-bit 
ABT Widebus + family, recently announced at the 
BUSCON '92 WEST trade show in Long Beach, 
California, uses the 100-pin SQFP. 


All the above fine-pitch package options 
are superior for space saving applications. The 
JEDEC SSOP and EIAJ SQFP are superior in 
several other areas as well. Тһе ЈЕРЕС SSOP ` 
incorporates a flow-through architecture where 
input and output pins each have their own 
dedicated side of the package. Flow through 
pinouts offer the system designer a very easy route 
path for signal traces. 


A standard SOIC octal package can only 
afford 1 GND pin for every 8 I/O's. This ratio 
improves to 2:1 and 3:1 for JEDEC SSOP and 
EIAJ SQFP respectively. Both the JEDEC SSOP 
and the EIAJ SQFP provide multiple Vcc and 
GND pins distributed along the sides. The - 
improved GND number and distribution of these 
pinouts is very forgiving from a noise generation 
standpoint and allows for less propagation delay 
than octal functions. As a result, ABT octals, 
ABT Widebus and ABT Widebus + ай exhibit 
less than 1 Volt of noise typically, even though the 
maximum number of switched outputs increases 
from 8- to 18- to 36-bits with each respective 
family. | 


As package area decreases, the thermal 
impedance of the package to the ambient 
Thermal impedance 


heat. The higher the thermal impedance the more 
difficulty the package has in dissipating heat. The 
higher thermal impedances of fine-pitch packages 
require additional attention and care from the 
system designer. Proper thermal management 
techniques as well as proper power dissipation 
guidelines must be used to ensure operation. 
Fortunately the low power of ABT ABIL products 
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is more conducive to a fine-pitch packaging 
approach than competitive CMOS solutions. 


АВТ PRODUCTS PROVIDE END 


EQUIPMENT SPECIFIC SOLUTIONS 


Combining previously discussed 
state-of-the-art elements of the ABT process with 
its numerous advanced fine-pitch package options 
and its enhanced circuit design features yields a 
very impressive portfolio of new products. These 
new products emerge to eloquently serve distinct 
needs of the workstation, personal and portable 
computer, and telecom end equipment markets. 


Figure 7 categorizes the entire ABIL 
product spectrum built with the ABT process 
technology. These families offer features and 
benefits dedicated to specific markets and industry 
standards. Figure 8 (next page) organizes these 
features and benefits graphically. 
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For high performance engineering 
workstation and server markets, the ABT Widebus 
and ABT Widebus + families provide the highest 
integration and performance. They are necessary 
to connect the most demanding CISC/RISC 
microprocessors to the most heavily loaded, high 


frequency backplanes. 


The Universal Bus Transceiver (UBT) is 
unique in the industry because it can be operated 
in several distinct bus interface modes. Each 
package contains D-type latches and D-type 
flip-flops. Flexible control logic options provide 
for output enable, latch enable, clock and clock 
enable combinations. 


UBT's can be configured as transparent 
data flow through transceivers (like the dedicated 
"245 function), latch enabled transceivers (like the 
dedicated "543 function), clocked registered 
transceivers (like the dedicated '646 function) and 
clock enabled registered transceivers (like the 
dedicated '952 function). 
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FIGURE 8. ABT PRODUCTS 
AND FEATURES 










* 20/24 DIP 
* 20/24 SOIC 
* 20/24 EIAJ SSOP 
* Signetice 2nd Source 
* 25 Q Incident Wave Switching 
* BTL LE.E.E. 1194.1 Interfac 












* LVT 3.3 Мес 
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1149.1 Testability 


* Hitachi 2nd 
















* Single Chip 
32-Bit Solution 





* 48/66 JEDEC SSOP 









* 48/56 EIAJ TSSOP 
* Flow Through Pinout 







* -10% Faster Than 
ABT Octal 

















* 2:1 GND to VO Ratio 





ABT Widebus ABT Widebus+ 
16-, 18-, 20-Bit 32-, 36-Bit 
Workstation designers can minimize inventory and with UBT flexibility. Designed specifically for 


procurement requirements, costs and overhead workstation bus interface applications, the UBT is 
perfect as an interface to the many different 
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Note: Positive and negative edge triggered clock, and 
dampening resistor options avaliable for each version in the table 






- FIGURE 9. UNIVERSAL BUS TRANSCIEVER 
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in the series. The АВТ16600 is an 18-bit UBT 
packaged in the 56-pin SSOP package. It can be 
configured in each of 4 different data flow modes 
between its A-port and B-port. 


The ABT32318 is an 18-bit muxed UBT 
which can be configured in each of 3 different data 
flow modes between its A-port, B-port and C-port. 
This UBT allows the system designer multiple 
combinations for real-time and stored data 
exchanges between the three ports. It is 
particularly useful for multi-bus communication, 
multi-way interleaving memory applications and 
high performance multiplexed address and data 
bus interface. 


The ABT32901 (not pictured) is a 36-bit 
UBT which provides the most flexibility to the 
designer packaged in a 120-pin SQFP. The 
devices can be configured in transparent, latched, 


3 VOLT TO 5 VOLT INTERFACE 


LVTTL 
(30 V-3.6 V) 
33V 


-LVT Output Structure Provides 





FIGURE 10. LVT PROVIDES OPTIMIZED 3.3 VOLT ЏО 


clocked or clock enabled data flow modes and has 
additional benefits of parity generate and check as 
well as byte (x9) enable. The 120-ріп SQFP 
offers the same 14 x 14 millimeter body sizes as 
the 100-pin SQFP, but with a 0.4 millimeter 
leadpitch. ! 


Several ABT product families directly 
address upper end workstation and server 
equipment. A series of transceivers compliant to 
the LE.E.E. 896.1 Futurebus + backplane interface 
standard are available. The special Futurebus + 
protocols dictate special electrical requirements of 
the transceivers in order to ensure proper 
connection to Futurebus + backplanes. Each of 7 
transceivers in the series utilize backplane 
transceiver logic (BTL) switching levels in 
accordance with the Futurebus + standard. 
Complementing these Futurebus + transceivers are 
a series of BTL transceivers compliant with the 
LE.E.E. 1194.1 standard. Both transceiver series 
contain a TTL A-port along with the BTL B-port 
and can perform TTL-to-BTL and BTL-to-TTL 
level translation. 


. Scope transceivers and drivers аге 
available in ABT which are compliant with the 
LE.E.E. 1149.1 testability 
standard. For high 
reliability and 
fault-tolerant system needs 
these devices provide their. 
own internal self-test 
capabilities. A complete 
line of Scope hardware 
and software system - 
products have 
developed by TI. 


5 VOLT 


TTL 
(4.5 V -5.5 V) 
5.0 V 


The personal 
computer market is 
characterized by very short 
design cycle times and 
intense pressure to lower 
costs. The major driving 
force is to put 
workstation-type | 
performance in machines 


. designed for desktop, home 
and pastes applications. ABT in fine-pitch 
package options meets these needs nicely. 


A new series of low voltage products 
definitively addresses the needs of the portable 
sub-segment of this market. The Low Voltage 
Technology (LVT) family has been developed 
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with the sub-micron ABT process and will be 
available in both 8-bit octal and 16/18-bit Widebus 
density versions. Supply voltage for LVT is 
specified from 2.7 Volts to 3.6 Volts. LVT 8-bit 
product uses the TSOP to facilitate the smallest 
area for portable applications. LVT Widebus 
product uses both the JEDEC SSOP and the 
. 48/56-pin ELAJ Shrink Widebus SSOP. | 


Market requirements for 3.3 Volt logic 
products are being driven now by battery laptops 
and hand-held instruments. Higher performance 

desktop PC's and workstations could lag a year 
behind portables in their demand for 3.3Volt logic. 


As shown in Figure 10, the 5 Volt ABT 
I/O structure has been optimized for use with 3.3 
Volt supply currents. LVT 3.3 Volt speéd 
performance is equivalent to ABT 5 Volt speed 
performance. This special I/O circuitry also 
allows for a "mixed-mode" 3.3 Volt to 5 Volt 
interface capability. Designers can use the same 
_LVT logic for core 3.3 Volt system partition as for 
external 5 Volt backplane interface. This is 
particularly important as other system elements 
(microprocessors, ASIC's, memories) рав; to 
3.3 Volts at different rates. 


LVT YO circuitry provides multiple 


со Output current ratings for multiple system | 


requirements. LVT devices are specified to drive 
at rail-to-rail low voltage CMOS levels and 
standard 5 Volt TTL levels. LVT employs Bus 
Hold and Power-on-demand circuits increasing 
reliability, decreasing discrete component count 
and minimizing enabled and disabled static power 
consumption. Maximum Іссі, Icch, and Iccz 
current specs аге 5, 0.1 and 0.1 milliamps 
respectively. 


2 Тһе majority of classic telecom end 
equipments can be classified into switching and 
transmission categories. Switching equipment 
such as central offices, cross connects and branch 
exchanges are analogous to large mainframes or 
supercomputers. ABT octal and Widebus product 
families are targeted for these telecom equipments. 


For transmission equipment such as line 
cards, bridgers and routers, product with enhanced 


and package 


datasheet specifications covering hot card insertion 
and power up/down is required. Іп these 
applications a board (card) is typically removed 
(inserted) from an active (hot) system for upgrade, 
maintenance. or repair. The additional 
specifications characterize’ the | device's 


performance when 0 currents change (татр) 


rapidly. 


It is necessary to know how the device 


behaves when Усс 15 0 Volts, when Vcc 15 at the 


rail (5.5 Volts) and when Vcc ramps between 
these voltages. To address this requirement 
specifically for telecom transmission applications, 
ABT transceiver datasheets take into account П, 
Iozh, 1021 and 102 current conditions for various 
Усс ramp rates. Transmission system designers ” 
can then profile ABT device performance in hot 
card insertion and power up/down conditions. 


SUMMARY 


Жехав Instruments provides the system 
designer with the most advanced products to date 
aiding the solution of complex design challenges. 
Advanced Bus Interface Logic (ABIL) products 
processed in sub-micron Advanced BiCMOS 
(ABT) address specific end equipment demands of 
the workstation, personal and portable computer, 
and telecom markets. Advanced fine-pitch | 
package options such as SSOP, TSOP and SQFP 


Offer space saving form factors. Circuit design 


techniques such as — Bus Hold and 
Power-on-demand add value over competitive 
solutions. | 


The evolutionary roadmaps of process 
technology are summarized 
graphically in Figure 11 (next page). Solid lines 
indicate process technology migration for CMOS 
and BiCMOS. The minimum process dimension 
is represented on the ordinate in units of microns. 
The dashed line indicates package technology 
migration from PDIP to SOIC to SSOP to SQFP. 


‘For the dashed line, the ordinate now represents 


minimum lead pitch in millimeters. — 


The figure points out some interesting 


trends. BiCMOS solutions, initially well behind 


their CMOS cousins in terms of performance, have 
Closed the gap almost completely during the past 6 
years. For 5 Volt logic applications ABT offers 
significant opportunity over an equivalent CMOS 
version particularly with the advent of thermally 
sensitive fine-pitch packages like the SQFP. 


The Advanced BiCMOS opportunity is to 
provide more processing capability and overall 
throughput at a time when the next generation 
CMOS technologies are not quite ready or where a 
mixed technology approach provides a more 
practical solution. For ABIL products the high 
performance and drive capability of ABT are 
necessary for rack-mount supercomputers, 
workstation and telecom switching equipment. 
However, the low power consumption of ABT is 
necessary if these end equipments are to easily 


transistor geometries in um 
lead pitch in mm 
3.0 — 


exist on the desktop. Low voltage LVT product 
appears positioned to supply personal computer 
and battery systems as they strive to incorporate 
workstation performance in portable formats. 


As process geometries drop to 0.6 
microns and below, Advanced BiCMOS and 
Advanced CMOS will continue to do battle in the 
pursuit of the best low voltage solutions. Future 
enhancements to Advanced BiCMOS may include 
extensions to a complementary structure of NPN 
and PNP transistors to better cope with reduction 
in power supply voltages. As supply voltages 
drop to 2.6 Volts and below, it appears more than 
likely that Advanced BiCMOS and Advanced 
CMOS will coexist as viable product technologies 
each supporting a dedicated group of customers. 
Time will tell. 


FIGURE 11. BUS INTERFACE EVOLUTION 
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IMPORTANT NOTICE | 


Texas Instruments Incorporated (TI) reserves the right to make changes to its products or to 
discontinue any semiconductor product or service without notice, and advises its customers 
to obtain the latest version of relevant information to verify, before placing orders, that the 
information being relied on is current. 


TI warrants performance of its semiconductor products and related software to current 
specifications in accordance with Tl's standard warranty. Testing and other quality control 
techniques are utilized to the extent ТІ deems necessary to support this warranty. Specific 
testing of all parameters of each device is not necessarily performed, except those mandated 
by government requirements. | 


Please be aware that TI products are not intended for use in life-support appliances, devices, 
or systems. Use of ТІ product in such applications requires the written approval of the 
appropriate TI officer. Certain applications using semiconductor devices may involve potential 
risks of personal injury, property, damage, or loss of life. In order to minimize these risks, 
adequate design and operating safeguards should be provided by the customer to minimize 
inherent or procedural hazards. Inclusion of TI products in such applications is understood to 
be fully at the risk of the customer using TI devices or systems. 


ТІ assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does TI warrant or 
represent that any license, either express or implied, is granted under any patent right, 


copyright, mask work right, or other intellectual property right of TI covering or relating to any 
-combination, machine, or process in which such semiconductor products or services might be 


or аге used. ` 


Copyright © 1993, Texas Instruments Incorporated 
Printed in the U.S.A. 
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ABT FAMILY CHARACTERISTICS 





INTRODUCTION 


The purpose of this document is to assist the designers of 


high-performance digital logic systems in using the advanced 
BiCMOS technology logic family, referred to as ABT. 


Detailed electrical characteristics of these bus interface 
devices are provided and, if available, tables and graphs have 
been included that compare specific parameters of the ABT 
family with those of other logic families. 


In addition, typical data is provided to give the hardware 
designer a better understanding of how the ABT devices 
operate under various conditions. 


The major subject areas covered in the report are as follows: 
е АС Performance 

Power Considerations 

Input Characteristics 

Output Characteristics 

Signal Integrity 

Advanced Packaging 

Characterization Information 


The characterization information provided is typical data and 
is not intended to be used as minimum or maximum 
specifications, unless noted as such. 


For more information on Texas Instruments ABT logic 
products, please contact your local TI field sales office or an 
authorized distributor, or call Texas Instruments а! 
1-800-336-5236. 





` Copyright © 1992, Texas Instruments Incorporated 


-~ INSTRUMENTS 


. POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 I 16-7 


ABT FAMILY CHARACTERISTICS 


AC PERFORMANCE 


As microprocessor operating frequencies increase, the period 

of time allotted for operations, such as memory access ог 
arithmetic functions, decreases. With this in mind, Texas 
Instruments has developed a new family of bus interface 
devices — ABT, utilizing advanced BiCMOS technology. The 
goal of the ABT family of devices is to give system designers 
one bus interface solution which provides high drive 
capability, good signal integrity, and propagation delays short 
enough to appear transparent with шыма to overall system 
performance. 


Advances in IC process technology including smaller 
minimum feature size, tighter metal pitch, and shallower 
junctions, combine to provide stronger drive strengths and 
smaller parasitic capacitances. As a result, internal 
propagation delays have become extremely short. With the 
advent of the 0.8-um, ЕРІС-ПВТМ BiCMOS process and new 
circuit innovations, the ABT family. offers typical 
propagation delays as low as 2-3 ns as shown in Figure 1. 
Maximum specifications are as low as 3-5 ns depending on 
the device type. 


Figure 2 shows the propagation delay versus change in both 
temperature and supply voltage for an ’ABT16244A, 
"FCT244A, and a ‘F244 device. The graphs highlight two 
important aspects of the new ABT logic family. First, ABT 
interface devices have extremely short propagation delay 


. times. The figures clearly show the improvement in speed of 


an ABT device over that of a 74F and 74FCTA device. 
Second, the variance in speed with respect to both 
temperature and supply voltage is minimal for ABT. At low 
temperatures, the increase in CMOS performance 
compensates for the decrease in bipolar device strength. At 
high temperatures, the reverse occurs. This complementary 
performance of both CMOS and bipolar devices on a single 
chip results in a slope which is virtually flat across the entire 
temperature range of —55?C to 125°C. 


For most applications, the datasheet specifications may not 
provide all of the information a designer would like to see for 
a particular device. For instance, a designer might benefit 
from data such as propagation delay with multiple outputs 
switching or with various loads. This type of data is extremely 
difficult to test using automatic test equipment; therefore, it 
is provided in this document as family characteristics shown 
in Figure 2 and Figure 3. 


In order to get a clear picture of where ABT stands in 
reference to other logic families, data is shown for a 


. comparable (same function) 74F and 74FCTA device. It is 
clear that ABT is the designer’s best choice for bus- interface 


applications which require consistent Бор, performance 
over various conditions. 
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Figure 1. Propagation Delay vs Operating Free-Air Temperature A to Y (continued) 
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Figure 2. Propagation Delay Time vs Number of Outputs Switching 
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Figure 3. Propagation Delay Time vs Capacitive Load 
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POWER CONSIDERATIONS 


With the challenge to make systems more dense while 
improving performance comes the need to replace 
power-hungry devices without compromising speed. The 
ABT family of drivers provides a solution with low CMOS 
power consumption and high-speed bipolar technology 
together on a single device. | 


There are two basic things to consider when calculating 
power consumption, static (dc) power and dynamic power. 
Static power is calculated using the value of Icc as shown in 
the datasheet. This is a dc value with no load on the outputs. 
To understand the relationship between pure CMOS, pure 
bipolar, and advanced BiCMOS for dc power rating, see 
Table 1 which shows the various datasheet values. The 
bipolar device shows the highest Тсс values, with little relief 
regardless of the state of the outputs. This is not the case with 
ABT octals, which offer the low static power consumption of 
CMOS while in the high-impedance state, or when the 


outputs are high (Iccz, ТССН). | 


Dynamic power involves the charging and discharging of 
internal capacitances as well as the external load capacitance. 
It is this dynamic component which makes up the majority of 
the total power dissipation. Figure 4 shows power as a 
function of frequency for ABT, FCT and F devices. Although 
bipolar devices tend to have extremely high static power, 
there is a point on the frequency curve, commonly referred to 
as the crossover point, where the CMOS device no longer 
consumes less power. With ABT devices, the power increase 
at higher frequencies is less than that of the pure CMOS FCT. 


The use of bipolar transistors in the output stage is 
advantageous in two ways. First, the voltage swing is less than 


with a CMOS output, reducing the power consumed when 
charging or discharging the external load. Second, bipolar 
transistors are capable of turning off more efficiently than 
CMOS transistors, thus reducing the flow of current from 
Vcc to GND. Combined, these features allow for better 
power performance at high frequencies. 


SUPPLY CURRENT 
vs 
FREQUENCY 


Ad d Bipol 
WEM 
ЖИВИ iiL 
FHH 
11 - 


Advanced CMOS 


е | 
ae 
“е. 

Bea — BiCMOS 

"Er 


0 10 20 30 40 50 60 70 80 90 100 


180 






160 







140 


120 


100 


80 


Icc- Supply Current — mA 
C H 
© 







p d 


40 


20 


L 





0 
Ғ- Frequency — MHz 


Figure 4. Supply Current vs Frequency 


Table 1. Supply Current 


PARAMETER 














Vi = Voc or GND 


TEST CONDITIONS | 


Outputs high 


Outputs low Ж 


Outputs disabled 
Voc = maximum, V > Vcc - 0.2 V, V < Vcc - 0.2 V 






‘F244 'FCT244 SN74ABT244 


^. 250 pA 
30 mA 
250 pA 


от — —— 
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INPUT CHARACTERISTICS 


ABT bus interface devices are designed to guarantee 
TTL-compatible input levels switching between 0.8 V and 
2 V (typically 1.5 V). Additionally, these inputs are 
implemented with CMOS circuitry, resulting in high 
impedance (low leakage) and low capacitance which reduces 
overall bus loading. This section is an overview of the 
circuitry utilized for a typical ABT input, the corresponding 
electrical characteristics, and guidelines for proper 
termination of unused inputs. | 


ABT Input Circuitry 


Figure 5 shows a typical ABT input schematic. A pure 
CMOS-input threshold is normally set at one half of Vcc. In 


Drops Supply 
Voltage 


inverter —» а 


ген г” 









order to shift Ше threshold voltage to be centered around 
1.5 V (see Figure 6), the supply voltage of the input stage is 
dropped by the diode, D1, and the transistor, Q1. Reducing 
the voltage at the source of Ор enables it to turn off more 
efficiently when flow is from Vcc to GND (Alec). When the 
input is in the low state, Q, raises the voltage of the source of 
Qp to Vcc to ensure proper operation of the following stage. 
This feedback circuit provides approximately 100 mV of 


input hysteresis which increases the noise margin and helps 


ensure the device will be free from oscillations when operated 
within specified input ramp rates. 


Vcc 


Feedback 
«— and 
Raises Voltage 
to Supply Level 







Figure 5. Simplified Input Stage of an ABT Circuit 
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OUTPUT VOLTAGE 
vs 
INPUT VOLTAGE 


Уо- Output Voltage — V 





VI — Input Voltage — V 


Figure 6. Output Voltage vs Input Voltage 
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INPUT CURRENT LOADING . 
The utilization of sub-micron (0.8-рт) CMOS technology | | 
_ for the input stage of ABT devices causes minimal loading of INPUT CURRENT 
the system bus due to low leakage currents and low vs — 
capacitance. The small geometries of the EPIC-IIBTM process | INPUT VOLTAGE 


have resulted in capacitances as low as 3 pF for inputs and | с 


8 pF for Cj, of atransceiver. Figure 7 and Table 2 indicate Ше 
low input current performance and specifications. 
Considering this low capacitance along with the negligible 
input current, it is clear that systems designers will be able to 
decrease their overall bus loading. 


7.5 


5.0 


Ij - Input Current - mA 
о 
о 





Vi — Input Voltage — V 
Figure 7. Input Current vs Input Voltage 


| Table 2. Input Current Specifications 

| | С TA = 25°C SN54ABT245 | SN74ABT245 | | 
PARAMETER TEST CONDITIONS | UNIT 
ШЕГЕН КГР ҮТЕ ТҮГҮ | Y 
TT EEETATEE 6—5 


T The parameters lozH and IozL include the input leakage current 













EPIC-IIB is a trademark of Texas Instruments Incorporated. 
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SUPPLY CURRENT CHANGE (Alcc) 


Because ABT devices utilize a CMOS-input stage but operate 
in a TTL-level signal environment, there is a current 
specification unique to this set of conditions known as Alcc. 
Given a CMOS inverter with the input voltage set so that both 
the p and n channel devices are on, current will flow from V cc 
to GND. This can occur when the input to an ABT device is 
at a valid high level (22 V) which will turn on the n-channel, 
but not high enough to completely turn off the p-channel 


device. The current which flows under these conditions is 
specified in the datasheet (Alcc) and is measured one input at 
a time with the input voltage set at 3.4 V. Figure 8 shows the 
change in Icc as the input is ramped from 0 V to 5 V. For ABT 
non-storage devices, a feature is added which turns the input 
off when the outputs are disabled in order to reduce power 
consumption (see Table 3 for an example. Refer to individual 
datasheets for this specification). 


· SUPPLY CURRENT 
vs 
INPUT VOLTAGE 


Icc- Supply Current — mA 





= 
тін 
NINE 
шы 
A 
A N 


ГМ 
0 1 2 3 4 5 6 


VI — Input Voltage -V : 


Figure 8. Supply Current vs Input Voltage 


Table 3. Supply Current Change (Alcc) 


PARAMETER | TEST CONDITIONS | ТА де ааа Девол eee UNIT 
| MIN ТҮР МАХ | MN MAX| MIN МАХ 
тА 


Ces [wesswomipuasav, [Owusewbei | — 5|. tS) ав m^ - 
loot  joternpusstVocorGND — Гошривавва | — — 5[ s| so] s^ | 


T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Мсс or GND. 
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Р - 


Proper Termination of Unused Inputs 


With advancements in speed, logic devices have become 


more sensitive to slow input edge rates. A slow input edge 
rate, coupled with the noise generated on the power rails 
when the output switches, can cause excessive output 
glitching or, in some cases, oscillations. Similar situations can 


occur if an unused input is left floating or not being actively 


held at a valid logic level. 


These problems are due to voltage transients induced on the 
device's power system as the output load current (Io) flows 
through the parasitic lead inductances during switching (see 
Figure 9). Since the device's internal power-supply nodes are 


used as voltage references throughout the integrated circuit, . 


the inductive voltage spikes (Vs) affect the way signals 
appear to the internal gate structures. For instance, as the 
voltage at the device's ground node rises, the input signal 
(V?) will appear to decrease in magnitude. This undesirable 


Package 


Е 
| 
| 
| 
| x 
| 
| 
| 
| 
| 
| 
| 
| 
I 
L. 





phenomena can erroneously change the output’s transition if 
а threshold violation takes place. 


In the case of a slowly rising input edge, if the ground move- 
ment is large enough, the apparent signal, V;’, at the device 
will appear to be driven back through the threshold and the 
output will start to switch in the opposite direction. If worst- 
case conditions prevail (simultaneously switching all of the 
outputs with large transient load currents) the slow input edge 
will be repeatedly driven back through the threshold, result- 
ing in output oscillation. 


ABT devices are recommended to have input edge rates faster 
than 5 ns/V for standard parts, and 10 ns/V for the Widebus™ 
series of products when the outputs are enabled. A critical 
area for this edge rate is in the transition region between 1 V 
and 2 V. It is also recommended to hold inputs or I/O pins at 
a valid logic high or low when they are not being used or when 
the part driving them is in the high-impedance 
State. | 


Figure 9. Sample Input/Output Model 


Widebus is a trademark of Texas Instruments Incorporated. 
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OUTPUT CHARACTERISTICS 


The current trend is consolidation of the functionality of mul- 
tiple logic devices into complex, high pin-count ASICs and 
programmables. There are a number of important advantages 


for utilizing bus-interface devices in standard high-volume ` 


packages. These include the need for high drive capability 
and good signal integrity. The use of bipolar circuitry in the 
output stage makes it possible to provide these requirements, 
along with increased speed, using the ABT family. 


Figure 10 shows a simplified schematic of an ABT output 
stage. Data is transmitted to the gate of M1, which acts as a 
simple current switch. When M1 is turned on, current flows 
through R1 and M1 to the base of Q4, turning it on and driving 
the output low. At the same time, the base of Q2 is pulled low, 
thus turning off the upper output. For a low-to-high transition, 





the gate of M1 must be driven low, turning M1 off. Current 
through R1 will charge the base of Q2, pulling it high and 
turning on the Darlington pair consisting of Q2 and Q3. 
Meanwhile, with its supply of base drive cut off, Q4 turns off, 
and the output switches from low to high. К2.15 used to limit 
output current in the high state, and D1 is a blocking diode 
used to prevent reverse current flow in specific power-down 
applications. | 


А clear advantage of using bipolar circuitry in the output 
stage (as opposed to CMOS) is the reduced voltage swing. 
This helps to lower ground noise and reduce power 
consumption. Refer to the sections on Signal Integrity and 
Power Considerations for further information. 


Vcc 


Figure 10. Simplified ABT Output Stage 





INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


16-19 


ABT FAMILY CHARACTERISTICS 





Output Drive | 


| The Тоң and Іоу curves for a typical ABT output are shown 


in Figure 11. With a specified Тот, of 64 mA and Іон of 


-32 mA, ABT will accommodate many standard backplane 
Specifications. However, these devices are capable of driving 
well beyond these limits. This is important when considering 
. Switching a low-impedance backplane on the incident wave. 


Incident-wave switching ensures that for a given transition 


(either high-to-low or low-to-high) the output will reach a 
valid Утн or Үү level on the initial wave front (i.e., does not 
require reflections). Figure 12 shows the possible problems 


а designer might encounter when a device does not switch on | 


the incident wave. A shelf below Үү (max), signal A, will 
cause the propagation delay to slow by the amount of time it 
takes for the signal to reach the receiver and reflect back. 
signal B shows the case where there is a shelf in the threshold 
region. When this happens the input to the receiver is 
uncertain and could cause several problems associated with 
slow input edges, depending on the length of time the shelf 
remains in this region. A signal as seen in example C will not 
cause a problem because the shelf does not occur until the 
- necessary Vry level has been attained. | 


Using typical Уон and Vor, values along with data points 
from the curves, ABT devices can typically drive lines in the 
25-Q range on the incident wave. 


For a low-to-high transition, 
| Пон = 85 mA @ Voy = 2.4 V) 


Уон(тіп) – Vor(typ 2.4 V -0.3 V 
= 50 
“ін Іон | 85 тА 3 


For a high-to-low transition, 
Пот 135 mA @ Vor = 0.5 V) 


Уонбур) - Уот (тах) 3.5У-05У 


Мон- High-Level Output Voltage — V 


LOW-LEVEL OUTPUT VOLTAGE 
u vs 
' LOW-LEVEL OUTPUT CURRENT 


VoL- Low-Level Output Voltage — V 





0 20 40 60 80 100 120 140. 
lo. — Low-Level Output Current — mA 


HIGH-LEVEL OUTPUT VOLTAGE 
vs | 
HIGH-LEVEL OUTPUT CURRENT 








ZHL Tor = 138 mA = 220 
-100 -80 0 -40 -20 о 
Іон — High-Level Output Current - mA 
Figure 11. Typical ABT Output Characteristics 
А xi 
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ViH(min) 


Ун (тах) 





OO © 


Figure 12. Reflected Wave Switching 
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Partial Power Down 


One application, addressed when designing the ABT family, 
is partial system power down. When using a standard CMOS 
device, there is a path from either the input or the output (or 
both) to Vcc. This prevents partial power down for such 
applications as hot card insertion without adding current 
limiting components. This is not the case with ABT as these 
paths have been eliminated with the use of blocking diodes. 


Vcc | Vec 


D3 


Input Output 


D1 D4 


(a) CMOS EQUIVALENT INPUT STRUCTURE 


Figure 13 shows functionally equivalent schematics of the 
input structures for CMOS and ABT devices. 


Consider the situation shown in Figure 14. The driving device . 
is powered with Vcc = 5 V while the receiving device is 
powered down (Vcc = 0). If these devices are CMOS, the 
receiver can be powered up through the diode, 02 when the | 
driver is in a high state. ABT devices do not have a 
comparable path and are thus immune to this problem, 
making them more desirable for this application. 


Input Output 


(b) ABT EQUIVALENT INPUT STRUCTURE 


Figure 13. Simplified Input Structures for CMOS and ABT Devices 


Vec=5V 


Усс-0 


Figure 14. Example of Partial System Power Down 
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SIGNAL INTEGRITY 


A frequent concern system designers have is the performance 
degradation of ICs when outputs are switched. Texas 
Instruments priority when designing the ABT bus interface 
family is to insure signal integrity and eliminate the need for 
excess settling time of an output waveform. This section 
addresses the simultaneous switching performance of both 
the ABT octals and the Widebus™ functions. 


Simultaneous Switching Phenomenon 


NO TAG shows a simple model of an output pin, including 
the associated capacitance of the output load and the inherent 


Volts - V 





inductance of the ground lead. The voltage drop across the 
GND inductor, Vi, is determined by the value of the 
inductance and the rate of change in current across the 
inductor. When multiple outputs are switched from high to 
low, the transient current (di/dt) through the GND inductor 
generates a difference in potential on the chip ground with 
respect to the system ground. This induced GND variation 
can be observed indirectly as shown in Figure 16. The voltage 
output low peak (V oj р) 15 measured on one quiet output when 
all others are switched from high to low. 


t - Time - ns 


NOTE: Voi p = Maximum (peak) voltage induced on a 
quiescent low-level output during switching of other outputs 


Figure 16. Simultaneous Switching Noise Waveform 
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A similar phenomena occurs with respect to the Усс plane on 
а low-to-high transition, known as voltage output high valley 
(Уону). Most problems are associated with a large Уо p 
because the range for a logic 0 is much less than the range for 
a logic 1, as seen in Figure 17. For a comprehensive 
discussion of simultaneous switching, see the "Simultaneous 
Switching Evaluation and Testing" application note or the 
Advanced CMOS Logic Designer 5 Handbook from Texas 
Instruments. 


The impact of these voltage noise spikes on a system can be | 


extreme. The noise can cause loss of stored data, severe speed 


degradation, false clocking, and/or reduction in system noise 
immunity. For an overview of how propagation delay is 
affected by the switching of multiple outputs, please refer to 
the AC Performance section of this document. 


! 


Мойаде 
Specified —————— Vcc 
Output Permissible 
Voltage Input 
Range for Voltage 
Logic 1 =e ae 2.4 Range for 
Specified dc 1 Logic 1 
Noise Margin 2.0 
for Logic 1 
Specified dc 0.8 "-— 
Noise Margin d Permissible 
| i Input 
T. L 
Specified tor Logic 0 0.4 Voltage 
haan a Range for 
PRAJE u == = Logic 0 
Range for GND = 0 9 
Logic 0 
Output Input 


Figure 17. TTL dc Noise Margin 
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Simultaneous Switching Solutions 


Some methods an IC manufacturer can use to reduce the 
effects of simultaneous switching include: reducing the 
inductance of the power pins, adding multiple power pins, 
and controlling the turn on of the output. These techniques 
are described in depth in the 1988 Texas Instruments 
Advanced CMOS Logic (ACL) Designer’s Handbook. 


Octal ABT devices employ the standard end-pin GND and 
Усс configuration while maintaining acceptable 
simultaneous switching performance, as seen in Figure 18. 
This is due to Ше TTL-level output swing (0.3-3 V) and a 
controlled feedback which limits the base drive to the lower 
output. 


7 Switching 1 Low HL A — B 











Volts — V 


pt ЕЕ 
ое | | д. де 
SIS UNE ONU на Тв. жы Зи 


КӨБЕН mus ЛЕНИН ЖОИЕ БӨНЕНІ ae НЕН ЕЕЕ 
0 10 20 30 40 50 60 70 80 
t - Time - ns 


Figure 18. ABT646A 
Simultaneous Switching Waveform 


~The ABT Widebus™ series (16-, 18-, and 20-bit functions) 


are offered in an SSOP package (see the Packaging section 
of this document) which was developed by Texas Instruments 
to save valuable board space and reduce simultaneous switch- 
ing effects. One might expect an increase in noise with six- 
teen outputs switching in a single package; however, the si- 
multaneous switching performance is actually improved. 
There is a GND pin for every two outputs and a Vcc pin for 
every four. This allows the transient current to be distributed 
across multiple power pins and decreases the overall d;/d, ef- 
fect. This results in a typical Voy p value on the order of 
500 mV for the ABT16500, as shown in Figure 19. 


17 Switching 1 Low HL B — A 


Үсс= 5 
TRE 25°C 
Сі = 50 pF 
RL = 500 Q 
4 |— 17 Switching 


Volts — V 





" X 7 ` `l W; — и cnm M97 
— ан — là. P < TAA бзи кинин шалана. 


“гт р Е БЕНДЕ 


Figure 19. АВТ16500А 
Simultaneous Switching Waveform 
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ADVANCED PACKAGING 


Along with a strong commitment to provide fast, low- power, 
high-drive integrated circuits, Texas Instruments is the 
clear-cut leader in logic packaging advancements. The 
development of the shrink small- outline package (SSOP) in 
1989 provided system designers the opportunity to reduce the 
amount of board space required for bus interface devices by 
5090. Several 24-pin solutions including the familiar SOIC, 
the SSOP, and the TSOP (thin small-outline package) are 

shown in Figure 20. | 


The 48/56-pin SSOP packages allow for twice the 
functionality (16-, 18-, and 20-bit functions) іп 


ти 


24-ріп SOIC 
Area = 165 mm? 


24-pin SOIC 


Ju 


Heighi = 2.65 mm 
Volume = 437 mm? 
Lead pitch = 1.27 mm 


48-pin SSOP 
Height z 2.74 mm 


Volume = 469 mm3 
Lead pitch = 0.635 mm 





48-pin SSOP 
. Area = 171 mm? 


24-pin SSOP 


іш 


24-ріп SSOP 
Area = 70 mm2 


bead 


24-pin TSOP 
Area = 54 mm2 


Height = 2.0 mm 
Volume = 140 mm3 
Lead pitch = 0.65 mm 


24-pin TSOP 
ык 


Height 1.1 mm 
Volume = 59 mm3 
Lead pitch = 0.65 mm 


| Figure 20. 24-Pin Surface Mount Comparison 


approximately the same board area as a standard SOIC. This ` 
is accomplished by using a 25-mil (0.635 mm) lead pitch, as 
opposed to 50-mil (1.27 mm) in SOIC. NO TAG shows a 
typical pinout structure for the 48-pin SSOP. The 
flow-through architecture is standard for all. Widebus™ 
devices, making signal routing easier during board layout. 


Also note the distributed GND and Усс pins, which improve 


simultaneous switching effects as discussed in the Signal 
Integrity section of this document. 


8-Bit 


1 
2 
3 
4 
5 
6 
7 
8 


16-Bit 


8-Bit 





Figure 21. Distributed Pinout of 'ABT16244A 
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When using the small pin count SSOPs (8-, 9-, and 10-bit 
functions) the same functionality will occupy less than half 
the board area of a SOIC (70 mm? vs 165 mm2). There is also 


a height improvement over the SOIC which is beneficial | 


when the spacing between boards is a consideration. For very 
dense memory arrays the packaging evolution has been taken 
one step further with the emerging TSOP. The TSOP 


thickness of 1.1 mm gives a 58% height improvement over 
the SOIC. 


Table 4 provides a quick reference of the mechanical 
specifications of the various SSOP packages. If more specific 
information is required see the SSOP Designer’s Handbook 
or the application note Advanced Bus Interface Solutions 
Utilizing Fine Pitch Surface Mount Packages. | 


Table 4. SSOP Metric Specifications 
PACKAGE SPECIFICATIONS 


PACKAGE INDUSTRY | THICKNESS 
TYPE STANDARD (mm) 


PIN SPECIFICATIONS 


BODY | STANDOFF PIN PIN 
_ WIDTH HEIGHT PITCH WIDTH 
(mm) (mm)t (mm) (mm) 


[Ew | ze | s | 


ав | em 7 


T Minimum values 





All values are maximum typical values unless otherwise indicated. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


5СВ50690 - D3856, JULY 1991 - REVISED JULY 1993 ` 






е State-of-the-Art EP/C-IIB™ BiCMOS Design SN54ABT646A ...JT PACKAGE - 


Significantly Reduces Power Dissipation SN74ABT646A . . ОВ, DW, OR NT PACKAGE 
(TOP VIEW) 


е ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
В = 0) 

€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мо р (Output Ground Bounce) 
<1 Vat Vcc = 5 V, TA = 25°C 

e High-Drive Outputs (-32-тА log, 
64-mA lo, ) 

е Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 

. Chip Carriers, and Plastic and Ceramic 


DIPs | SN54ABT646A . .. FK PACKAGE 
(TOP VIEW) 





description 


These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'ABT646A. 


Output-enable (OE) and direction-control (DIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either 
register or in both. 





NC - No internal connection 


The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74ABT646A is available in T's shrink small-outline package (DB), which provides the same I/O pin count. 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54ABT646A is characterized for operation over the full military temperature range of —55?C to 125°C. 
The SN74ABT646A is characterized for operation from —40°C to 85°C. 


EPIC-IIB is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. . Copyright © 1993, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas instruments | i I 
standard warranty. Production processing does not necessarily include TEXAS 
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213 1 2 2 2 21 3 1 2 2 2 
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA 
L L X X X L L H X X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS B TO BUS A BUS A TO BUS B 





21 3 1 23 2 22 — 21 3 1 23 2 22 
OE ОВ CLKAB CLKBA SAB SBA | ОЕ ОВ СІКАВ СКВА SAB SBA 
X X T X X X L L X L X H 
X X . X 1 X X L H L X H X 
H X T T x X | | 

STORAGE FROM | TRANSFER STORED DATA 

А, В, OR AAND B 


TO A AND/OR B 


Figure 1. Bus-Management Functions 
Pin numbers skown are for the DB, DW, JT, and NT packages. 
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OPERATION OR FUNCTION 





FUNCTION TABLE 


INPUTS | DATA ИОз 


OE DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 










X X t x x x Input Unspecifiedt Store A, B ипѕресійеаї 

H X T T X X Input Input Store A and B data 

L L X X X L ` Output Input Real-time В data to А bus 
Output Input Stored В data to А bus 

L H X X L X Input Output Real-time A data to B bus 

L H Hort — X H X Input Output Stored A data to B bus 





T The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 





logic symbol 
__ 21 
ОЕ — 
DIR 3 EN1 [BA] 
қад 22 3 ЕМ2 [AB] 
22 
SBA — 
CLKAB - 
SAB — 
20 
4 B1 
A1 
2 19 
- BEE ва 
6 18 
7 17 
8 16 
9 15 
10 14 
11 13 
^a с вв 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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logic diagram (positive logic) 


— 21 
OE 


DIR 


es ae АЧ 


SBA - 22 
CLKAB - 1 p 
SAB —2 


One of Eight 
Channels 


z 
> 
——et: PEOR 
ace 
l 
4% 
ӘК БАЛМЕН 
ИН СН G НЕГЕ 
epe 






L. >> ОНЫННАН ЫСЫ 





To Seven Other Channels 
Pin numbers shown are for the DB, DW, JT, and NT packages. 





P TEXAS 
J INSTRUMENTS 


16-34 . POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 


20 


B1 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ........... Таза аты eee aues ае ооо odd ake —0.5Vto7V 
Input voltage range, Vi (except I/O ports) (see Note 1) .................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, Io: SNS4ABT646A ................................... 96 mA 
SN74ABT646A................................... 128 mA 

Input clamp current, lic (Vj < 0) .......................................................... -18 mA 
Output clamp current, lox (Мо < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7W 
DW:Dackage o: ы егерме tae qeu es 1W 

| NI pakado o ie ee RI LA id eatin 1.3W 
Storage temperature range ............. ОНОРЕ К ЗЫН аа bep iu dti —65?C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions’ is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


UNIT 
Мос Supplyvottage | 45 55) 45 55) v | 
КЕГЕН ЕК 
IL 08. 
l 
TUNER 
L 





V | 

у ‘level i Да 

Vi. оноо [ов 

7 Voc 
lo 









Low-level output current 


At/Av Input transition rise or fall rate |205) 
ТА Operating free-air temperature | -55 125] 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


SCBS069D - D3856, JULY 1991 — REVISED JULY 1993 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 
SN54ABT646A | SN74ABT646A 


| | | TA = 25°C 
PARAMETER TEST CONDITIONS | 
| MIN ТҮРЇ МАХ 
Мк y 






Voc = 4.5 V, | =-18 mA —1.2 
VcCc-245V, | lou --3mA 


N 
+ 
© н 
о 
= =| + 





< 
о 
O 
II 
сл 
< 


; ІОН =-3 mA 
Voc = 4.5 V, loH=-24mA | 
Voc = 4.5 V, Он = -32 mA 
Voc = 4.5 V, IOL = 48 mA 
( : loL = 64 mA 


< 
О 
г” 
< 
O 
O 
Н 
+ 
л 
< 


Control inputs ; ШЕШЕГІ 
= Vcc ог GND А or B ports 


Voc = 5.5 V, Мо = 2.7 V 

Voc = 5.5 V, Мо =0.5 V 
уо-55У [Oupastigh | 50[ m] 

[tof — [vec-5sv  voczsv — — — | -8» mo 2) во го! 

НЕКЕ 


+100 


<< 
то 
O 
il 
m 
m 
< 


ET, 


ША 


O 

N 

I 
«e» 


i 
m 
х 
< 
Q 
O 
i 
ол 
с 
< 


3 
| Hu 
ee КЕН 
[Oupusng | — — — 250. ae 
foupusiow | — — — | т 
u 
m 
р 


Outputs sasea | 250 


Voc = 5.5 V, One input а! 3.4 V, | 

lI 

Жас Other inputs at VEC ór GND tts 
2 


uA 





| s +1 
-50 

` | 30 

| 250 

1.5 


1.2 
+1 
1.5 





Мо-гвуоову аав о 


Т All typical values are at Vcc = 5 V. 

+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 

§ The parameters lozH and юг: include the input leakage current. 

1 This data sheet limit may vary among suppliers. | 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

Il This is the increase іп supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


NIT 
V 
V 
V 
A 
A 
A 
A 
30| m 
| 280| uA 
БЕРСЕ 
ПЕНЕН Г 
ЖӘКЕН ME. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


По ws 
[su беше, A or B vetore СШКАВТОГОЖВАТ | o 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


SCBS069D - D3856, JULY 1991 — REVISED JULY 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 2) 


FROM — pit SN54ABT646A | SN74ABT646A 
PARAMETER (INPUT) BD A UNIT 
We War ww ник ын мах 


CLKBA or CLKAB Aor В 
tPHL 


tPLH 













T These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54ABT646A, SN74ABT646A 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


_ WITH 3-STATE OUTPUTS 


SCBSO069D - D3856, JULY 1991 - REVISED JULY 1993 


PARAMETER MEASUREMENT INFORMATION 









5 7V 
à О 2 
From Output шы 
Under Test | | i GND 
Сі = 50 pF 
(see Note A) 
$ 
LOAD CIRCUIT FOR OUTPUTS 
_ Timing Input 
í tw —— 
| I 
| | s V 
Input 1.5 V 1.5 V Data Input 
0v | 
VOLTAGE WAVEFORMS 
PULSE DURATION 
3V 
. input 15У Output 
(see Note B) . Сотго! 
| 4 id 
| | 
iPLH 7*4 —5 +» tPHL 
| | — —— Мон Output 
Waveform 1 
1.5 V 
Output | Z 15У | N қ S1 at у 
| | 2-4 OL (see Note C) 
tPHL e 4 ^ tPLH 
| | VOH Output 
15V 15V Waveform 2 
Output : i S1 at Open 
——— VOL (see Note C) 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. С) includes probe and jig capacitance. 


tPLH/tPHL 


tPLZ/tPZL 
tPHZ/tPZH 





------« 3V 
1.5V 
(“.------------ оу 
| | | 
| tsu | th | 
| | -- 3V 
X 1.5 V 1.5 V | 
| оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
| 3V 
1.5 V 
| | OV 
tPZL—» — M— | 
| tPLZ -ы < 
о ее | 3.5 V 
5 š 
| | Z Voy +0.3V 
ыла: 
= |  ptPHz > Є 
Ран > | | 
| — — — — МОҢ 
15V Мон - 0.3 V 
— | — „у 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


B 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
D 


. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 





ірін — Propagation Delay Time, 
Low-to-High-Level Output — ns 


ірін - Propagation Delay Time, 


Low-to-High-Level Output - ns 


Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
vs š 
OPERATING FREE-AIR TEMPERATURE 


AtoB 





TA — Operating Free-Air Temperature — °C 


PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
vs š 
OPERATING FREE-AIR TEMPERATURE 
CLKAB to B 


5.00 
4.75 
4.50 
4.25 
4.00 
3.75 
3.50 


3.25 


Ta — Operating Free-Air Temperature — °C 





ірні — Propagation Delay Time, 


ірні. — Propagation Delay Time, 


High-to-Low-Level Output — ns 


High-to-Low-Level Output — ns 


PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 
OPERATING FREE-AIR TEMPERATURE 





AtoB 
4.00 
3.75 1 Output Switching а 
А 
мир мене 
3.00 Vec ES Vee 
ses C) 
Усс - 55V 
к pr — t NN 
2.25 NN NNNM 
"EE NM а И ОА ИК 


-25 5 35 65 95 12! 
Ta — Operating Free-Air Temperature - °C 


PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 
OPERATING FREE-AIR TEMPERATURE 
CLKABtoB ` 





TA — Operating Free-Air Temperature — °C 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 





Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME | 
LOW-TO-HIGH-LEVEL OUTPUT 


vs . 
OPERATING FREE-AIR TEMPERATURE 
SAB to B 


6.0 





5.7 |-1 Output Switching 
5.4 
5.1 
4.8 
4.5 | 


4.2 


Low-to-High-Level Output — ns 


ірін - Propagation Delay Time, 


NN NE EN 
LJ. 


-55 -25 5 “35 65 95 125 
Ta — Operating Free-Air Temperature - °C 


PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 


vs | 
OPERATING FREE-AIR TEMPERATURE 
| | ЗАВ 10 В 


tpu - Propagation Delay Time, 
High-to-Low-Level Output — ns 





Ta — Operating Free-Air Temperature — °C 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 





ір?н — Propagation Delay Time, 
High-to-Low-Level Output — ns 


tpz, - Propagation Delay Time, 
Low-to-High-Level Output — ns 








Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME | РВОРАСАТ!ОМ ОЕГАУ ТЇМЕ 
ENABLE-TO-HIGH-LEVEL OUTPUT DISABLE-FROM-HIGH-LEVEL OUTPUT 
vs | vs 
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE 
OE to B | OE to B 


Сі = 50 pF 


1 Output Switching 1 Output Switching 


tpuz - Propagation Delay Time, 
Low-to-High-Level Output — ns 

















TA - Operating Free-Air Temperature - “С TA - Operating Free-Air Temperature - °C 
PROPAGATION DELAY TIME PROPAGATION DELAY TIME 
ENABLE-TO-LOW-LEVEL OUTPUT | DISABLE-FROM-LOW-LEVEL OUTPUT 
vs vs 
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE 
OE to B | OE to B 
CL = 50 pF CL = 50 рЕ 
1 Output Switching 1 Output Switching 
£ е 
É Al 
= а 
@ Че 
а = 
E 
o o 
= > 
с о 
o 4 
° ° 
& + 
| 2 
š 
а 8 
-55 -25 5 35 65 95 125 . -55 -25 5 35. 65 95 125 
TA- Operating Free-Air Temperature - °С TA ~ Operating Free-Air Temperature — °C 
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CHARACTERIZATION DATA FOR SN54ABT646A AND 5М74АВТ646А 





tpzy - Propagation Delay Time, 


High-to-Low-Level Output — ns 


Propagation Delay Time vs Temperature 


` PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT 
vs 
OPERATING FREE-AIR TEMPERATURE 
DIR to B 


1 Output Switching 





TA - Operating Free-Air Temperature - °C 


PROPAGATION DELAY TIME 
ENABLE-TO-LOW-LEVEL OUTPUT 
vs 
OPERATING FREE-AIR TEMPERATURE 















tpuz -- Propagation Delay Time, 


Low-to-High-Level Output — ns 





PROPAGATION DELAY TIME | 
DISABLE-FROM-HIGH-LEVEL OUTPUT 
vs 
OPERATING FREE-AIR TEMPERATURE 
DIR to B 


CL = 50 pF 
1 Output Switching 





-25 5 35 65 95 
ТА — Operating Free-Air Temperature - °C 


PROPAGATION DELAY TIME 
DISABLE-FROM-LOW-LEVEL OUTPUT 
vs - 
OPERATING FREE-AIR TEMPERATURE 
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DIR to B DIR to B 
7.2 | 
LS mani dis KS в 

6.9 1 Output Switching 
a i o 
£ @ 66 | Е @ 
- || | | 43 
са 63 = 2 
o 5 a 5 
HE 5 5 
|$ морени | bd 
б c 5.7 Б Ж 
2 о о о 
X || Tc ££ 
E $ 5.4 | | 6 
gU = ва 

4.5 | 

-55 -25 5 35 65 95 125 
Ta — Operating Free-Air Temperature - °C Ta — Operating Free-Air Temperature — °C 
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CHARACTERIZATION DATA FOR 5М54АВТ646А AND SN74ABT646A 





ірі — Propagation Delay Time - ns 





Propagation Delay Time vs Number of Outputs Switching 


PROPAGATION DELAY TIME PROPAGATION DELAY TIME 
vs . | vs 
NUMBER OF OUTPUTS SWITCHING NUMBER OF OUTPUTS SWITCHING 
AtoB AtoB 






e 
"U 
rm 
X 


ME 


5 
= 
re 

tpd - Propagation Delay Time - ns 


Bei SERS 
| | RLF 
LLL NS 
БЕНЕН 





Number of Outputs Switching Number of Outputs Switching 


PROPAGATION DELAY TIME 
vs 
' NUMBER OF OUTPUTS SWITCHING 
Ato B 


tpd — Propagation Delay Time — ns 





Number of Outputs Switching 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 





Propagation Delay Time vs Load Capacitance 


| AtoB А юВ. 
1 OUTPUT SWITCHING | ' 4 OUTPUTS SWITCHING 


Ta = 25°C 
А = 500 0 
F = 10 MHz 


ірі - Propagation Delay Time — ns 
tod - Propagation Delay Time - ns 





50 100 150 200 250 300 . 50 100 . 150 200 250 300 
Сі - Load Capacitance — pF i Сі - Load Capacitance ~ pF 
Ato B 
8 OUTPUTS SWITCHING 
12.0 


10.5 


tod - Propagation Delay Time — ns 





50 100 150 200 250 300 
Сі - Load Capacitance -pF 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 





Propagation Delay Time vs Input Edge 


PROPAGATION DELAY TIME PROPAGATION DELAY TIME 
vs | vs 
INPUT EDGE INPUT EDGE 
AtoB AtoB 


ірі - Propagation Delay Time — ns 





tpd — Propagation Delay Time – ns 





tEDGE - Input Edge - ns tEDGE - Input Edge - ns 


tpd - Propagation Delay Time - ns 


PROPAGATION DELAY TIME 
vs 
INPUT EDGE 
AtoB 


ннен 
MK 





tEDGE - Input Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 





Уону and Могр 


т Switching 1 High LH A > B 


Volts -N | 


тиан аена за меа а тентектер киндер КЕНТТЕР BOB w sign mamawan —— —— q —R = 


0 10 20 | 30 40 ` 50 60 70 80 
| t - Time - ns | 





т Switching 1 Low LHA 5 B - 


o $ m o 


Volts — V 
N 


—— I ЕРЕ 


5d SABE ЖИН CREE: ІІ 5% Жап ВИКИ 
A SENDEN UNIT DNE == 





0 10 20 30 40 50 60 70 80 
t - Time — ns 


Volts - V 


Volts — V 





7 Switching 1 High LH B — A 


0 10 20 30 40 50 60 70 80 


t - Time - ns 


7 Switching 1 Low LH B — A 





t- Time -ns 


Монм = Minimum (valley) voltage induced оп a quiescent high-level output during switching of other outputs. 
VoLP = Maximum (peak) voltage induced оп a quiescent low-level output during switching of other outputs. 
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CHARACTERIZATION DATA FOR 5М54АВТ646А AND SN74ABT646A 





Typical Characteristics 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
HIGH-LEVEL OUTPUT CURRENT 


Vou 7 High-Level Output Voltage - V 





іон — High-Level Output Current - mA 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
LOW-LEVEL OUTPUT CURRENT 


Мосс =5V 
ТА = 25 С . 


‚Чо, - Low-Level Output Voitage — V 





o 20 40 60 80 100 


loL - Low-Level Output Current – mA 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 





Supply Current vs Frequency 


OUTPUTS ENABLED ` 


Ta = 25°C 
High Bias = 2.5 V 
Low Bias = 0.5 V 


‚| || LY 
HH- 


EFA 

ЕА 
нмикиРАДИКИЯ 
KP... 
A 


Ісс – Supply Current – mA 





0 10 20 30 40 50 60 70 80 90 100 
F - Frequency - MHz 


‘OUTPUTS DISABLED 


Ta = 25°C 
High Bias = 2.5 V 
Low Bias = 0.5 V 


| И 
а 


I cc - Supply Current – mA 








о 10 20 30 40 50 60 70 80 90 100 
Е- Frequency - MHz 
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APPENDIX В 
5М54АВТ1 6244, 5М74АВТ16244А 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


О SCBS073D – 03711, SEPTEMBER 1991 — REVISED AUGUST 1993 


е Members of the Texas Instruments 5М54АВТ16244... WD PACKAGE 
Widebus їм Family 5М74АВТ16244А... DGG OR DL PACKAGE 
(TOP VIEW) 


€ State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 


е Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


е Typical Vo, p (Output Ground Bounce) 
«1VatVcc = 5 V, TA = 25°C | 

е Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


е Flow-Through Architecture Optimizes 
PCB Layout | 

ө High-Drive Outputs (—32-mA Іон, 
64-mA lo, ) 

e Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


The SN54ABT16244 and SN74ABT16244A are 
16-bit buffers and line drivers designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, апа  bus-oriented receivers and 
transmitters. The devices can be used as four 4-bit 
buffers, two 8-bit buffers, or one 16-bit buffer. 
These devices provide true outputs and 
symmetrical ОЕ  (active-low output-enable) 
inputs. | 





To ensure the high-impedance state during power up or power down, OE should be tied to Усс through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The 5М74АВТ16244А is available in Ts shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16244 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74ABT16244A is characterized for operation from —40?C to 85?C. | 


FUNCTION TABLE 
(each buffer) 


INPUTS | oU 
L H 





L L 
H X 


Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. Copyright © 1993, Texas Instruments Incorporated 


ucts conform to specifications per the terms of Texas Instruments i 
standard warranty. Production processing does not necessarily include TEXAS 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS073D - D3711, SEPTEMBER 1991 — REVISED AUGUST 1993 


logic symbolt 


10E 
20E 


30E 


40E 


1A1 
1A2 
1A3 
1А4 
2А1 
2А2 
2АЗ 
2А4 
3A1 
ЗА2 
ЗАЗ 
ЗА4 
4А1 
4А2 
4АЗ 
4А4 


1 

48 
25 
24 


47. 


46 
44 
43 
41 
40 
38 
37 
36 
35 


33. 


32 
30 
29 


27. 


26 


СЫ ЕМІ 


/ 


ЕМ2 


СЫ ЕМЗ 


/ 


ЕМ4 


ооо ято | N 


11 
12 
13 
14 
16 
17 
19 
20 
22 
23 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. | 
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4% 


1Ү1 
1Y2 
1ҮЗ 
1Ү4 
2Ү1 
2Ү2 
2Y3 
2Y4 
3Y1 
3Y2 
3Y3 
3Y4 
4Y1 
4Y2 
4Y3 


4Y4 


logic diagram (positive logic) 


1A2 | 
1A3 
1A4 
20E 
2A1 

2A2 

2A3 


2А4 


ЗА2 
ЗАЗ 
ЗА4 
4ОЕ 
4А1 
4А2 
4АЗ 


4А4 
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- 1Ү1 


1Y2 
1Y3 


1Y4 


2Y1 
2Y2 
2Y3 


2Y4 


3Y1 
3Y2 
3Y3 


3Y4 


4Ү1 
4Ү2 
4ҮЗ 


4Ү4 


SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS073D - 03711, SEPTEMBER 1991 - REVISED AUGUST 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vee сарымен сата ааа Ы А REA HER МАНА —0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. —0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. —0.5 V to 5.5 V 
Current into any output in the low state, lo: ЗМБ4АВТ16244 .................................. 96 mA 
SN74ABT16244A ................................ 128 mA 

Input clamp current, lc (М < 0) .............. КЕК РТ УЛУ ГС. m —18 mA 
Output clamp current, Ток (Мо < 0) ........................................................1 —50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 
я ӘІсраскадбоеоыьмниавды о по watts 0.85 W 

Storage temperature range ....................................................... —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


SN54ABT16244 | SN74ABT16244A 
[ MN MAX | MN MAX | 27. 


Ун _Highievelinputvolage ИГИ И 
W Lowlevelinputvotage —— | | o 






NOTE 2: Unused or floating inputs must be held high or low. 






m 
m 


V 
V 
V 
V 
A 
A 
. ns/V 
°C 
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SN54ABT1 6244, SN74ABT16244A . 
16-ВІТ BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS073D - D3711, SEPTEMBER 1991 — REVISED AUGUST 1993 





electrical characteristics over recommended operating free-air temperature range (unless | 


otherwise noted) 
SNTAABTIG244A 
PARAMETER TEST CONDITIONS 


Vcc = 4.5 V, l| 2 —18 mA 


Voc = 4.5 V, loH = - 3 mA 
Voc = 5 V, ІОН = - 3 mA 
Voc = 4.5 V, loH =— 24 mA 


ТА- БЕСІ 
МІМ ТҮРЕ МАХ 


c 


"Nr le BRI]: 1111 
















Voc = 4.5 V, ІОН = - 32 mA 
Voc = 4.5 V, IOL = 48 mA 
Voc = 4.5 V, loL = 64 mA 


МСС = 5.5 V, VI = Vcc or GND 
lOZH Voc = 5.5 V, Уо-2.7У 


1021. Voc = 5.5 М, Мо = 0.5 V 
| lt |Усс-0 V| or Vo «4.5 V 


Voc = 5.5 V 


N оз 
= 
alt 





і 
— 
о 
z^ 








+100 +100 


Outputs high 


б 
m 
>< 
< 
О 
и 
iden i 
сл С 
< 
I 





-50 -100 -180 -50 -180 -180 


Outputs high 










= Vcc or GND Outputs disabled 


Data | Outputs enabled 
inputs | Outputs disabled 


Control inputs 


= 





One input at 3.4 V, 
Other inputs at 
Voc or GND 


T Characteristics for ТА = 25°C "erm to Ше SN74ABT162444A only. 

¥ All typical values are at Vcc = 5 V. 

8 On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
I This data sheet limit may vary among suppliers. 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

| This is the increase in supply current for each input that i is at the specified TTL voltage level rather than Усс or GND. 





Іш 
ә, әң 


л -= 





= 
о 
о 








switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C, = 50 pF (unless otherwise noted) (see Figure 1) 


МСС = 5У, | 
Ет 25°CT SN54ABT16244 | SN74ABT1 ырды» UNIT 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCBS073D — D3711, SEPTEMBER 1991 — REVISED AUGUST 1993 


| PARAMETER MEASUREMENT INFORMATION 





a Ty 
O 
From Output Open 
Under Test GND 
tPLH/tPHL 
CL = 50 pF ` tPLZ/tPZL 
(see Note A) tpHz/tPZH 





LOAD CIRCUIT FOR OUTPUTS 
пет tw —— 
| 
| | 3V 
три! 1.5 V 1.5 V 
оу 
VOLTAGE WAVEFORMS 
PULSE DURATION 
при 1.5 V 1.5М d 
1326 Мое В) | : | . оу 
tPLH T ch tPHL 
---- Vou 
Output | 15V | 1.5 V 
r3 | VoL 
tPHL —— | рени Сан 
| | VOH 
Output 1.5 V 1.5 V 
| — — VOL 
VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. Cj includes probe and jig capacitance. 


о OU; 





ЗУ 
Timing Input 
оу 
Зу 
Data Input 1.5V 1.5V 
0У 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output Ы 
WPH 1.5 V 
Control беу А 2 оу 
tPZL -» ый | | 
oa h ғыз Ie uy 
Waveform 1 | 15V | | 
61 at7V ии VoL + 0.3 V VoL 
(see Note C) | | tPHz— N 
tPZH —> є 
Output ———— Voy 
Waveform 2 15V Мон - 0.3 V 
S1 at Open ; и 
(зее Мо!е С) = ОМ 
| VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 О, tr < 2.5 ns, tr < 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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. CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A | 





Ғын - Propagation Delay Time, 
Low-to-High-Level Output — ns 


ірні. - Propagation Delay Time, 
High-to-Low-Level Output — ns 





16-56 





Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 
OPERATING FREE-AIR TEMPERATURE 
Ato Y 


> 
че 
< 


EOM = 
РА 
| 

Vcc 


ШЕКЕ 
ст 
m 
< N 


-55 -25 5 35 65 95 125 
TA - Operating Free-Air Temperature - “С 


PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 
vs | 
OPERATING FREE-AIR TEMPERATURE 
Ato Y 


Сі = 50 pF 
1 Output Switching 








il 
л 
E 






. I | 


1.00 
-55 -25 5 35 65 95 125 


TA — Operating Free-Air Temperature - °С 


TEXAS 4 
INSTRUMENTS 


| POST OFFICE BOX 655303 9 DALLAS, TEXAS 75265 


CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 





Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT DISABLE-FROM-HIGH-LEVEL OUTPUT 
vs vs 
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE 
OE to Y OE toY 





Сі = 50 pF 
1 Output Switching 











Ж MN 
RIO | | | | | gs 
Е: 3.50 Ë I 
Фә > 
ФЕ „| А pL lee) Ы 
= | 
a a 3.25 ва 
5% £ š 
| d Е 
5 5 2.75 ° Š 
д Жи кін аселе L4 s 
т 5 2.50 n 
SaL Lp] | |ы) ^ 
2.25 — ПЕШЕНЕ ПЕНИЕ а, M 
ЯК oni sn t E 
-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 
Ta — Operating Free-Air Temperature - °C TA — Operating Free-Air Temperature — °С 
PROPAGATION DELAY TIME | PROPAGATION DELAY TIME 
.ENABLE-TO-LOW-LEVEL OUTPUT DISABLE-FROM-LOW-LEVEL OUTPUT 
| | vs vs 
OPERATING FREE-AIR TEMPERATURE | OPERATING FREE-AIR TEMPERATURE 
| OE to Y | OE to Y 
3.500: | 
1 Output Switchin 
3.375 p 9 | 
„| | | | T 
E Г 3.250 ET 
ЖШ ЕКЕ F 
à 5 3.125 NND ENDS _ | à 5 
Еа. | {] 
S © ет 9% 
5 š 3.000 [,— — Vcc= 56 
D - о J 
во въ 
ст 2.875 Ë = 
dw. 1. 1| т 
d Е 2.750 2 
HU ЭШ ШЕШЕ P 
MN NEL Е 
2.500 
-55 -25 5 35 65 95 125 | 
ТА- Operating Free-Air Temperature -°C - Ta — Operating Free-Air Temperature — °C 
INSTRUMENTS 


POST OFFICE BOX 655303 Ө DALLAS, TEXAS 75265 CEN | . 16-57 


CHARACTERIZATION DATA FOR SN54ABT1 6244 AND SN74ABT16244A | 





Propagation Delay Time vs Number of Outputs Switching 


PROPAGATION DELAY TIME | PROPAGATION DELAY TIME 
vs | : | ув | 
NUMBER OF OUTPUTS SWITCHING NUMBER OF OUTPUTS SWITCHING 
. AtoY OEtoY 


4.00 


tpd - Propagation Delay Time — ns 
tpd — Propagation Delay Time - ns 
e 
o 
e 





1 4 ®, 10 13 16 
Number of Outputs Switching  . | | Number of Outputs Switching 


PROPAGATION DELAY TIME - 
ys . 
NUMBER OF OUTPUTS SWITCHING 
OE to Y 


4.00 


tpd - Propagation Delay Time - ns 
H | 
о 
e 





Number of Outputs Switching 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 





ірі - Propagation Delay Time - ns 


tpd - Propagation Delay Time — ns 








Propagation Delay Time vs Load Capacitance | | Е 


Ato Y i A to Y 
1 OUTPUT SWITCHING 4 OUTPUTS SWITCHING 


tpd - Propagation Delay Time - ns 





Сі - Load Capacitance -pF ` Сі — Load Capacitance - pF 
A to Y A to Y 
8 OUTPUTS SWITCHING ;^ 16 OUTPUTS SWITCHING 


tpd - Propagation Delay Time - ns 





Сі - Load Capacitance — pF | | Сі — Load Capacitance - pF 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A_ 





Propagation Delay Time vs Input Edge . 


PROPAGATION DELAY TIME PROPAGATION DELAY TIME 
vs vs 
INPUT EDGE INPUT EDGE ` 


Ato Y E OE to Y 


tpd - Propagation Delay Time - ns 
tpd - Propagation Delay Time - ns 





1 3 5 7 99 11 13 15 
tEDGE — Input Edge - ns | tEDGE - Input Edge — ns 


- PROPAGATION DELAY TIME 
^ VS 
INPUT EDGE 
OE to Y 





tpd — Propagation Delay Time — ns 


tEDGE - Input Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 





Уону and Voip 


15 Switching 1 High LH A — Y 


Volts – V 





t - Time -- ns 


Volts — V 





t - Time — ns 


VoHv = Minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. 
VOLP = Maximum (peak) voltage induced оп a quiescent low-level output during switching of other outputs. 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABTt 6244A 





Typical Characteristics 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
HIGH-LEVEL OUTPUT CURRENT 





Мон - High-Level Output Voltage — V 





-100 -80 -60 -40 -20 0 
Іон ~ High-Level Output Current - mA 


LOW-LEVEL OUTPUT VOLTAGE 
vs 
LOW-LEVEL OUTPUT CURRENT 


Vo, - Low-Level Output Voltage — V 





lo. — Low-Level Output Current - mA 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 


Ісс – Supply Current - mA 


loc - Supply Current - mA 











Supply Current vs Frequency | 


OUTPUTS ENABLED 


Усс 55V 
Ta = 25°C 
High Bias = 2.5 V 
Low Bias = 0.5 V 


10 20 30 40 50 60 70 80 90 100 
F — Frequency — MHz 


OUTPUTS DISABLED 


Vcc=5 V 
TA = 25°C 
High Bias = 2.5 V 
Low Bias = 0.5 V 


10 20 30 40 50 60 70 80 90 100 
F — Frequency — MHz 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS057D — D3658, DECEMBER 1990 — REVISED APRIL 1993 


е Members of the Texas Instruments | SN54ABT16500B . .. WD PACKAGE 
Widebus™ Family SN74ABT16500B . .. DGG OR DL PACKAGE 
(TOP VIEW) 


е State-of-the-Art EPIC-IIB '" BiCMOS Design 
Significantly Reduces Power Dissipation 


е UBT™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 


е ESD Protection Exceeds 2000 V 
Per MIL-STD-883C, Method 3015 


€ Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


ө Typical Мог р (Output Ground Bounce) 
< 0.8 Vat Vcc = 5 V, Тд = 25°С 

е Flow-Through Architecture Optimizes 
PCB Layout 


е Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 


description 


These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 


Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. For A-to-B data flow, the device 
operates in the transparent mode when LEAB is 
high. When LEAB is low, the A data is latched if 
CLKAB is held at a high or low logic level. If LEAB 
is low, the A bus data is stored in the latch/flip-flop on the high-to-low transition of CLKA B. Output- -enable OEAB 
is active-high. When OEAB is high, the outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

















To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 


The SN74ABT16500B is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54ABT16500B is characterized over the full military temperature range of —55?C to 125?C. The 
SN74ABT16500B is characterized for operation from —40°C to 85°C. | 


Widebus, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 


ара ле tmd 8 435 TEXAS 
parameters 
| INSTRUMENTS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 | 16—67 


Copyright © 1993, Texas Instruments Incorporated | 


SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS | 


WITH 3-STATE OUTPUTS 


SCBS057D — D3658, DECEMBER 1990 — REVISED APRIL 1993 





16-68 


FUNCTION TABLET 


INPUTS 


OEAB LEAB CLKAB 













OUTPUT 
B 


x x TZ г Ir хі» 


T A-to-B data flow is shown: B-to-A flow is similar but 








uses OEBA, LEBA, and CLKBA. 

+ Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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logic symbolt 


OEAB 
CLKAB 
LEAB 


OEBA 
CLKBA 


LEBA 


Al 


A2 
A3 
A4 
А5 
Аб 
A7 

А8 
А9 

А10 

А11 

А12 

А1З 

А14 

А15 

А16 

А17 

А18 


27 
30 
28 


SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 


WITH 3-STATE OUTPUTS 


SCBS057D - D3658, DECEMBER 1990 — REVISED APRIL 1993 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


54 


52 
51 
49 
48 
47 
45 
44 
43 
42 
41 
40 


. 38 


37 


36 


34 
33 
31 


B1 ` 


B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
B10 
B11 
B12 
B13 


B14 | 


B15 
B16 


-B17 


B18 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS057D - D3658, DECEMBER 1990 — REVISED APRIL 1993 
logic diagram (positive logic) 

201 
| OEAB 


CLKAB 28 Q 


LEAB. 


LEBA ды 


--а- 90 
CLKBA 


ЖЕСЕ 
ОЕВА И 


VV үүүүү 


А1 


га: SS = вт 
| | ar | 
! | ' 
АЦ »L- < 
<] а 
| | cuc d —4 | | 





To 17 Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Мосс ..................................... е —0.5 Мю?7М 
Input voltage range, Vj (except I/O ports) (see Note 1) .................................. —0.5 Vto7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............ . -0.5 V to 5.5 V 
Current into any output in the low state, lo: SN54ABT16500B ................................. 96 mA 
SN74ABT16500B ................................ 128 mA 

Input clamp current, цк (Vj <0) ......................................... EE CHAR ore -18 mA 
Output clamp current, Ток (Мо < 1) ata adic nn neck ТТК stash a bee Sta Su pu E ИИК -50 mA 
Maximum power dissipation at Ta = 55°C (in still air): DGG package..... е ead ГЕККЕ 1W 
| DL package «s iis uet bres фона е екеін» es. TW 
Storage temperature range ............ “ТОЛК ГКК ОГ ТГ УГ СИ Ші ee —65°C to 150°C 


1 Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and · 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS057D — D3658, DECEMBER 1990 — REVISED APRIL 1993 





recommended operating conditions (see Note 2) 


Vcc Supply voltage 

VIH High-level input voltage 
VIL Low-level input voltage 
V| Input voltage 

loH High-level output current 
IOL Low-level output current 


At/Av Input transition rise ог fall rate — Outputs enabled ` 


TA Operating free-air temperature 





NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 



















electrical characteristics over recommended operating free-air temperature range (unless 
TA = 25°C SN54ABT16500B | SN74ABT16500B 
PARAMETER |. TEST CONDITIONS UNIT 
- 4.5 V, 2.5 5 
VOH 
a r 
VOL — + 
co=45V, 101 =64 тА ot | 
о2% |Усс-55У, Уо-05У - |. 209 


otherwise noted) : 
- V 
ЕСЕН ТОА БО SIDA тт 
VI- Voc or GND 
| ls |Усс=0 МогМо «4.5 V +100 


Vec = 5.5 V, Outputs high 


| lol |Усс-55М, Уо-25У -50 -100 -180| -50 -180 -50 -180 


Е ПС e| 3 | mA 


Vi = Vcc or ports 


Vcc = 5.5 V, One input at 3.4 V, 

я n 

Асс Other inputs at Voc or GND 50 50 НА 

Vi =2.5 V or 0.5 V Сото inputs | SP 
Vo=25Vor0.5 V AorBpots | 9 [| |) | 


T All typical values are at Vcc = 5 V. © | | 

+ Оп products compliant to MIL-STD-883, Class В, this parameter does not apply. 

Š The parameters Іо2ң and lozL include the input leakage current. 

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 





+1 
x +20 
10 
—10. 
ICEX Vo = 5.5 М 2 
3 
36 
3 
50 
3 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS. 
WITH 3-STATE OUTPUTS 


. SCBS057D - D3658, DECEMBER 1990 — REVISED APRIL 1993 





timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) ` 
| SN54ABT16500B | SN74ABT16500B |. 
[ MN Max | MN MAX | 9" 
fclock . Clock frequency | 0 150 


| LEAB ог СЕВА high 
twt . Pulse duration 
: | CLKAB ог СКВА high or low 


А before CLKABL | | 
B before CLKBAL _ 























tsu Setup time 








| - Hold time 







in 


T This parameter is specified by design but not tested. e 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Сі = 50 pF (unless otherwise noted) (see Figure 1) | 


| | Мес -5 V. | 
FROM TO ener SN54ABT16500B | SN74ABT16500B 
PARAMETER (INPUT) (OUTPUT) A UNIT 
150 


PL i AorB BorA - 
ірні. | | 4.5 2 


3.2 
дан LEAB or LEBA BorA 
1 34 45) 
em CLKAB or CLKBA BorA 
tPHL | 1 3.5 4.7 
аа 1 84 46 
Ба OEAB ог OEBA BorA 
| | 15 38 4 
PHz OEAB ог ОЕВА BorA 
tPLZ 1.4 34. 47 
















| 
1 556 
я 
1 
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SN54ABT16500B, SN74ABT16500B 


18-BIT UNIVERSAL BUS TRANSCEIVERS 


WITH 3-STATE OUTPUTS 


SCBS057D – D3658, DECEMBER 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


© 7V 
оо 
From Output oen 
Under Test GND 
Сі = 50 pF 
(see Note A) 


LOAD CIRCUIT FOR OUTPUTS 
MEL Зк 
| 
| | зу 
Input 1.5У 1.5 У 
0v 
VOLTAGE WAVEFORMS 
PULSE DURATION 
3V 
при 1.5 V 1.5 V 
(see Note B) | | ov 
| | < p 
tPLH 1*4 —5 | | ‘PHL 
| | — —— Мон 
Output | 15V | 1.5 V. 
ar (57 VOL 
tPHL ——» =з | {РІН 
Ша | Уон 
Ошрш CR 1.5 У 1.5 V 
——-— VoL 
. VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


INVERTING AND NONINVERTING OUTPUTS 


NOTES: А. C, includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 


Output 
Waveform 1 
S1at7V 
(see Note C) 


Output 
Waveform 2 
S1 at Open 
(see Note C) 





tPLH/tPHL 
tPLz/tpzL 
tpHZ/tPZH 


3V 
оу 
3V 
1.5V 1.5V 
оу 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
1.5V | 
| оу 
tPZL ar | | 
| tpLz — < 
| 3.5V 
| 15V | | 
| VoL + 0.3 V у 
| | tpHz Є 
їр2н (|6 | 
| — — — 5 Мон 
"Am X von- 0.3 V 
= 0 V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


LOW- AND HIGH-LEVEL ENABLING 


B. Allinput pulses are supplied by generators having the following ИРИ PRR < 10 MHz, Zo = 50 О, tp < 2.5 ns, tr < 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


_ Figure 1. Load Circuit and Voltage Waveforms 





4% ТЕХА5 


INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


16-73 


CHARACTERIZATION DATA FOR SN54ABT16500B AND 5М74АВТ1 6500В 





Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME | PROPAGATION DELAY TIME 








LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT 
е vs ии vs 
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE 
| AtoB | А їо В 
4.00 
3.75 
бо $ 
Е Е Е Ёз 
Ра Eos 
8&, 8&8, 
2 5 85939 
с 2 s 
8% 323 
54 Š 4 
£z 
зе 822 
& = & 3 
8 1 2 
| š < 
ща то 2. 
SAO AI 
2. 
2.00 
| -55 -25 5 35 65 95 125 
TA - Operating Free-Air Temperature - °C .. TA - Operating Free-Air Temperature - °C 
PROPAGATION DELAY TIME _ PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT 
| vs ` | vs 
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE 
| LEABtoB | | LEAB to В 


Сі = 50 pF 
1 Output Switching 





tpuL - Propagation Delay Time, 


ірін — Propagation Delay Time, 
Low-to-High-Level Output — ns 

е 

с 

e 
High-to-Low-Level Output — ns 





-55 -25 5 35 65 95 125 -55 -25 5 35. 65 95 125 
TA — Operating Free-Air Temperature — °C | Ta — Operating Free-Air Temperature — °С | 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 





Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 
OPERATING FREE-AIR TEMPERATURE 





CLKAB to B 








Ее 
B! 
š š 

о 5 
о 

с О 

S 4 

55 
a + 

| 8 

5 ë 
B2 

TA - Operating Free-Air Temperature - °C 
PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 
OPERATING FREE-AIR TEMPERATUR 
CLKAB to B : 

o 
Е Е 
Ë 1 
š š 

Q 4 
а 5 
с О 
о Фф 
Š š 
° 5 
+ Š 

zo 

ат 


1 





-55 -25 5 35 65 95 125 
TA - Operating Free-Air Temperature — “С 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 





ір?н - Propagation Delay Time, 
High-to-Low-Level Output — ns 


tpz - Propagation Delay Time, 


Low-to-High-Level Output — ns 





Propagation Delay Time vs Temperature 


PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT 
| м5 
- OPERATING FREE-AIR TEMPERATURE 
OEAB to B 


-25 5 35 65 95 


Ta — Operating Free-Air Temperature — “С 


PROPAGATION DELAY TIME 
ENABLE-TO-LOW-LEVEL OUTPUT 
vs 
OPERATING FREE-AIR TEMPERATURE 
OEAB to B 





TA - Operating Free-Air Temperature – °С ` 





` tpz - Propagation Delay Time, 


їр 2 E Propagation Delay Time, 


Low-to-High-Level Output — ns 


Low-to-High-Level Output — ns ` 





J- PROPAGATION DELAY TIME 
DISABLE-FROM-HIGH-LEVEL OUTPUT 
vs 
OPERATING FREE-AIR TEMPERATURE 

OEAB to B 





-25 5 35 65 95 
` TA - Operating Free-Air Temperature — °C 


PROPAGATION DELAY TIME 
DISABLE-FROM-LOW-LEVEL OUTPUT 
vs 
OPERATING FREE-AIR TEMPERATURE 
OEAB to B 
Сі = 50 pF | 
1 Output Switching 





Ta - Operating Free-Air Temperature — °C 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 





{ра - Propagation Delay Time - ns 


Propagation Delay Time vs Number of Outputs Switching 


PROPAGATION DELAY TIME 
vs 
NUMBER OF OUTPUTS SWITCHING 
AtoB 


4.00 





3.75 


3.50 


3.25 


3.00 


2.75 


2.50 


2.25 


А 
| 
аа 





2.00 
1 4 7 10 13 16 


Number of Outputs Switching 


PROPAGATION DELAY TIME 
vs 





tpd - Propagation Delay Time - ns 





PROPAGATION DELAY TIME 
vs 
NUMBER OF OUTPUTS SWITCHING 
OEAB to B 





Number of Outputs Switching - 


NUMBER OF OUTPUTS SWITCHING 


tpd - Propagation Delay Time — ns 


Number of Outputs Switching 


OEAB to B 
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CHARACTERIZATION DATA FOR SNS4ABT1 6500B AND SN74ABT16500B 





Propagation Delay Time vs Load Capacitance 


AtoB | | Ato B | 
1 OUTPUT SWITCHING | | 9 OUTPUTS SWITCHING 


їра — Propagation Delay Time - ns 
tpd - Propagation Delay Time - ns 





50 100 150 200 250 300 50 100 150 200 250 300 
C, — Load Capacitance - pF т Сі – Load Capacitance - pF 


AtoB 
18 OUTPUTS SWITCHING 


tod - Propagation Delay Time - ns 





Сі - Load Capacitance — pF 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 





tpd — Propagation Delay Time — ns 





‘Propagation Delay Time vs Input Edge 


PROPAGATION DELAY TIME PROPAGATION DELAY TIME 
vs ` VS 
INPUT EDGE INPUT EDGE 
Ato B ; LEAB to B 


tpd - Propagation Delay Time - ns 





tEDGE — Input Edge — ns. | tEDGE - Input Edge - ns 


PROPAGATION DELAY TIME 
vs 
INPUT EDGE 
CLKAB to B 





tpd — Propagation Delay Time — ns 





tEDGE — Input Edge — ns 
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CHARACTERIZATION DATA FOR 5М54АВТ! 6500B AND SN74ABT16500B 





Propagation Delay Time vs Input Edge 


PROPAGATION DELAY TIME 
vs 
INPUT EDGE 
OEAB to B 


tpd - Propagation Delay Time — ns 





tEDGE — Input Edge — ns 


PROPAGATION DELAY TIME 
| мв 
INPUT EDGE 
OEAB to B 


ірі - Propagation Delay Time - ns 





tEDGE - Input Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 


Volts - V 


Volts – V 





Уону and Vo_p 


17 Switching 1 High LH B > A 


Vcc =5V 
ТА = 25°C 
ИНЕ РИК ЕГЕ 


fe 






t - Time - ns 


17 Switching 1 Low HL B > A 
š | 





t - Time - ns 


Мону = Minimum (valley) voltage induced on a quiescent 
high-level output during switching of other outputs. 


VOLP = Maximum (peak) voltage induced on a quiescent 
low-level output during switching of other outputs. 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 





Typical Characteristics 


HIGH-LEVEL OUTPUT VOLTAGE 


| i vs 
HIGH-LEVEL OUTPUT CURRENT 


Von - Hifh-Level Output Voltage — V 





Іон — High-Level Output Current - mA 


LOW-LEVEL OUTPUT VOLTAGE 
vs 
LOW-LEVEL OUTPUT CURRENT 


VoL- Low-Level Output Voltage - у 





0 10 20 30 40 50 60 70 80 90 100 
loH - High-Level Output Current – mA 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 





Supply Current vs Frequency 


OUTPUTS ENABLED 


High Bias = 2.5 V 
Low Bias = 0.5 V 


Transparent Mode 


Clock Mode 


Ісс – Supply Current ~ mA 





0 10 20 30 40 50 60 70 80 90 100 
F - Frequency - MHz 


NOTE: Characteristics for latch mode are similar to those when in clock mode. 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 





Supply Current vs Frequency 





OUTPUTS DISABLED 
Transparent Mode 
Ta = 25°C Р 
High Bias = 2.5 V 
Low Bias = 0.5 V 
< 
Е 
I 
с 
2 
5 
Q 
> 
a 
а 
m) 
o 
І 
о 
= 
0 10 20 30 40 50 60 70 80 90 100 
F — Frequency — MHz 
OUTPUTS DISABLED 
Clock Mode 
High Bias = 2.5 V 
Low Bias = 0.5 V 
< 
£ . 
І 
Š 
5 
о 
= 
a 
e 
= 
o 
І 
о 
= 





0 10 20 30 40 50 60 70 80 90 100 
F — Frequency — MHz 


NOTE: Characteristics for latch mode are similar to those when in clock mode. 
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Mechanical Data 
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ORDERING INSTRUCTIONS 





Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical 
outline drawings shown in this section. 


Factory orders for circuits described in this catalog should include a four-part type number as explained in the | 
following example. 







| EXAMPLE: SN 74ABT16500B DL R 
| E 
Prefix 
Blank = (Standard product) 
SN = Standard prefix 
SNJ = 


Mil-Std-883, Class B 


Unique Circuit Description 
MUST CONTAIN FIVE TO NINE CHARACTERS 
(from individual data sheet) 





Package 
MUST CONTAIN ONE TO THREE LETTERS 


D, DW = plastic small-outline package (SOIC) 

DB = plastic shrink small-outline package (SSOP) 

DGG = plastic Shrink Widebus™ package 

DL = plastic small-outline Widebus™ package 

FK = ceramic chip carrier 

HV = ceramic quad flat package 

J, JT = ceramic dual-in-line package 

N, NT = plastic dual-in-line package (DIP) 

РСА, РМ, PN, PZ = plastic thin quad flat package (TQFP) | 
PW = plastic thin shrink small-outline package (TSSOP) 
RC = plastic quad flat package 

W = ceramic flat package 

WD = ceramic Widebus™ На! package 





‚ Tape and Reel Packaging 
Valid for surface-mount packages only. All orders for tape and reel must be for whole reels. 
MUST CONTAIN ONE OR TWO LETTERS 


LE Left embossed tape and reel (required for DB and PW packages) 
R Standard tape and reel (required for DGG; optional for D, DW, and DL packages) 


Widebus and Shrink Widebus are trademarks of Texas Instruments Incorporated. 
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MECHANICAL DATA 





D/R-PDSO-G** PLASTIC NARROW-BODY SMALL-OUTLINE PACKAGE 
16-PIN SHOWN ; | | 


mo fw 


КА ЕО ИН Р 10 ee SIE 
0.244 (6,20) е 0.197 | 0.344 | 0.394 
0.228 (5,80) (5,00) | (8,75) | (10,00) 
0.157 (4,00) 
0.150 (3,81) КҮН 0.189 | 0.337 | 0.386 
| (4,80) | (8,55) | (9,80) 





0.020 (0,50) 
0.010 (0,25) 


X 45° 


0.069 (1,75) 


0.009 (0,23) 
0.010 (0,25) 0.020 (0,508) 0.007 (0,19) 0.044 (1,12) 
0.004 (0,10) 0.014 (0,356) - 0.016 (0,40) 


` 0.050 (1,27) TYP (see Note С) 


4040047/А-07/93 





NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Leads are within 0.005 (0,127) radius of true postion at maximum material condition. 
D. Body dimensions do not include mold flash or protrusion. 

E. Mold protrusion shall not exceed 0.006 (0,15). 

Е 


. Maximum deviation from coplanarity is 0.004 (0,10). 
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„ MECHANICAL DATA 





DB/R-PDSO-G** 
8-PIN SHOWN 


PLASTIC SMALL-OUTLINE PACKAGE 









fo | 
2,00 МАХ "s 


TT Да 


0,20 
0,65 ТҮР: 


NOTES: A. Alllinear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 


C. Body dimensions include mold flash or protrusion. 


i a 0,95 
0°—10° 0,15 ТҮР Е Ш 0.55 


4040065/А-07/93 
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MECHANICAL DATA 





DGG/R-PDSO-G** 300-MIL THIN SHRINK SMALL-OUTLINE PACKAGE 





ее 
А МАХ 12,80 | 14,30 


А MIN 12,40 13,90 





0,50 TYP 


1,10 MAX 


NOTES: А. All linear dimensions аге in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions include mold flash or protrusion. 





4040078/А-07/93 





4% TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 € DALLAS, TEXAS 75265 | 17-7 


MECHANICAL DATA 





DL/R-PDSO-G** | | | PLASTIC SHRINK SMALL-OUTLINE PACKAGE 
48-PIN SHOWN | 


0.012 (0,305) 


0.008 (0,203) 0.025 (0,635) TYP 


(see Note C) | 
48 — 
0.380 | 0.630 | 0.730 
f uM GM IE ANIMS (9,65) | (16,00) | (18,54) 
| 
| 370 | 0.620 | 0.720 
0.299 (7,59) | A MIN 0.3 
0.291 (7,39) | ЕЕ (9,40) | (15,75) | (18,29) 
| 
| 
| 
| 


0.420 (10,67) 


0.395 (10,03) 


| 

| 0.009 (0,229) 

—————————————— | . 0.005 0,1 27 
| ВІІППІІПППІПППІПІІІН (0,127) 


0.110 (2,79) 


. 0.095 (2,41 | 0.040 (1,02) 
Loe EN 0.020 (0,51) 


I ENERGIE 


A 


0.008 (0,203) ' | 4040048/А-07/93 





NOTES: All linear dimensions are in inches (millimeters). 

This drawing is subject to change without notice. 

Leads are within 0.0035 (0,089) radius of true postion at maximum material condition. 
Body dimensions do not include mold flash , protrusion or gate burr. 

Mold flash or protrusion or gate burr shall not exceed 0.015 (0,381). 

Lead tips coplanar within 0.004 (0,102). 


Lead length measured from lead top to point 0.010 (0,254) above seating plane. | 


G ппобюш> 
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MECHANICAL DATA 


———Y— €—ÁM—TÓmá—Á—ÓÁáÁ——————s)À/—] ———— áÀ'—Á— 
DW/R-PDSO-G** | PLASTIC WIDE-BODY SMALL-OUTLINE PACKAGE 
20-PIN SHOWN | 


A: a La тата тоа аа 
0.400 (10,15) 
KUN 0.400 | 0.500 | 0.602 | 0.696 
(10,16) | (12,70) | (15,29) | (17,68) 
0.408 | 0.508 | 0.610] 0.704 


0.364 (9,24) 
0.338 (8,58) 
0.104 (2,65) | Í 2i 
; : UU Zi — = | 
0.093 (2,35) | ул 
C1 0.012 (0,30) 


0.012 (0,30) 0.020 (0,51) .. 0.004 (0,10) 0.050 (1,27) 
0.004 (0,10) 0.014 (0,35) 0.016 (0,40) 


0.050 (1,27) TYP 
(see Note C) 


4040000/А-07/93 





NOTES: А. Alllinear dimensions are in inches (millimeters). - 

B. This drawing is subject to change without notice. 

C. Leads are within 0.10 (0,25) radius of true postion at maximum material condition. 
D. Body dimensions do not include mold flash or protrusion. 

E. Mold flash or protrusion shall not exceed 0.006 (0,15). 

F 


. Lead tips coplanar within + 0.004 (+0,10) exclusive of solder. 
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MECHANICAL DATA 





FK/S-CQCC-N** CERAMIC CHIP CARRIER 
28-TERMINAL SHOWN 














| OF ** 
DESIGNATION | TERMINALS | MN | MAX | мм | 
0 0 


342 | 0.358 | 0.307 | 0.358 

|, ІМӘЖМЕВ (8,69) | (9,09) | (7,80) | (9,09) 
0.422 | 0.458 | 0.406 | 0.458 

MS004CC |» (1M (11,63)! (10,31) | (11,63) 


18 17 16 15 14 13 12 













11 


10 








B SQ 
‚ 22 


0.640 | 0.660 | 0.495 | 0.560 

; MS004GD (16,26) | (16,76)| (12,58) | (14,22) 
0.730 | 0.761| 0.485 | 0.560 

Meee (18,78) | (19,32)| (12,58) | (14,22) 
0.938 | 0.962 | 0.850 | 0.858 
outa (23,83) | (24,43)| (21,6) | (21,8) 


1.141 | 1.165 | 1.047 | 1.063 
MS004CG (28,99) | (29,59)| (26,6) | (27,0) 


ASQ 
23 





68 











26 27 28 1 2 3 4 


0.020 (0,51) pa Sus; | 0.080 (2,03) 
0.010 (0,25) е4 | | > ¥ 0.064 (1,63) 
А 0.020 (0,51) Ж 
0.010 (0,25) 
0.055 (1,40) 
0.045 (1,14 | 
(1,14) 0.045 (1,14) 
0.035 (0,89) 
0.028 (0,71) > є k 1 | 0.045 (1,14) 
0.022 (0,54) 0:050 (1,270) 0.035 (0,89) 





4040140/А-07/93 


NOTES: A. А linear dimensions аге in inches (millimeters). 
| В. This drawing is subject to change without notice. 
` C. Three-layer ceramic base with a metal lid and braze seal. 
D. FK package terminal assignments conform to JEDEC Standards 1,2 and 11. 
E. The packages are intended for surface mounting on solder lands on 0.050 (1,27) centers. 





45 TEXAS 
INSTRUMENTS 


17-10 | 7 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


MECHANICAL DATA 





НУ/5-СОЕР-Е6В CERAMIC QUAD FLAT PACKAGE 


| 1.500 (38,10) С 
1.300 (33, 02) ° 
0.040 (1,02) х 45° 
Pin 1 Indicator 


m 400 (10,160) SQ UN 
0.500 (12,70) 


| | 0.485 (12,32) 
| 0.154 (3,912) 0.007 (0,178) x 


0.134 (3,404) 0.005 (0,127) 


Г 0.025 (0,635) ТҮР 
0.013 (0,330) 


. ip 490200 
T 


sQ 


4040072/А-07/93 





NOTES: A. All linear dimensions-are in inches (millimeters). 
B. This drawing is subject to change without notice. 
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MECHANICAL DATA 





J/R-GDIP-T** | CERAMIC DUAL-IN-LINE PACKAGE 
14-РІМ SHOWN | | | 


0.310 | 0.310 | 0.310 | 0.310 | 0.410 | 
(7,87) | (7,87) | (7,87) | (7,87) | (10,41) 
REST 0.290 | 0.290 | 0.290 | 0.290 | 0.390 
(7,37) | (7,37) | (7,37) | (7,37) | (9,91) 
ӨТ 0.785 | 0.785 | 0.910 | 0.975 | 1.100 
(19,94) | (19,94) | (23,10) | (24,77) | (28,00) 
0.755 | 0.755 0.930 
(19,18) | (19,18) (23,62) 
SHY 0.280 | 0.300 | 0.300 | 0.300 | 0.388 
(7,11) | (7,62) | (7,62) | (7,62) | (9,65) 
0:070 CL TS) MAX MN 0.245 | 0.245 | 0.245 | 0.245 
| (6,22) | (6,22) | (6,22) | (6,22) 


0.070 (1,78) 0.020 (0,51) ММ | | А 


0.200 (5,08) MAX _ 
— V Seating Plane 
0.130 (3,30) MIN | | 


4 " 0.100 (2,54) TYP | | T 0^-15* 


0.023 (0,58) | 0.014 (0,36) 


0.015 (0,38) | Е 0.008 (0,20) 
(see Note С & 0) | 





4040083/А-07/93 





NOTES: А. All linear dimensions are in inches (millimeters). 

This drawing is subject to change without notice. 

This dimension does not apply for solder dipped leads. 

For solder dipped leads, dipping area of the leads extends from the lead tip to at least 0.020 (0.51) above seating plane. 


GOW 
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MECHANICAL DATA 





JT/R-GDIP-T** | | CERAMIC DUAL-IN-LINE PACKAGE 


24-PIN SHOWN 

1.280 1.460 

(32,51) | (37,08) 

1.240 1.440 

ш (31,50) | (36,58) 

0.300 0.291 

к (7,62) (7,39) 

шш се [uum 

0.030 (0,76) ; | 


0.320 (8,13) 


0.015 (0,38) МІМ — 0.290 (7,37) | 


0.200 (5,08) МАХ 


Seating Plane —— 
0.130 (3,30) MIN 


| woe lle 


0.023 (0,58) | 0.014 (0,36) 
0:015 (0,38). 0.008 (0,20) 


4040110/А-07/93 





NOTES: А. АП linear dimensions аге іп inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package is glass seal. 
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MECHANICAL DATA 





N/R-PDIP-T** . 
16-PIN SHOWN 


Ce ae ae ae ЦЕ 
8 
0.070 (1,778) MAX 
0.035 (0,89) MAX 


|. il Ж 0.100 (2,54) ТҮР 


(see Note С) 
0.014 (0,356) 
0.010 (0,254) 
(see Note C & E) 


NOTES: А. Alllinear dimensions are in inches (millimeters). 


. This drawing is subject to change without notice. 


0.260 (6,60) - 
0.240 (6,10) 


PLASTIC DUAL-IN-LINE PACKAGE 


ма 0.775 | 0.775 | 0.975 
A MAX | (19,69) | (19,69) | (24,77) 
0.745 | 0.745 | 0.940 

A MIN (18,92) | (18,92) | (23,88) 


0.310 (7,87) 


0.020 (0,51) MIN ' 0.290 (7,37) 
0.200 (5,08) MAX 


Seating plane 
0.125 (3,18) MIN 


0.010 (0,254). 


" 0°—15° 
(see Note С) 


0.014 (0,356) 
4040049/А-07/93 





. This dimension does not apply for solder dipped leads. 
. For solder dipped leads, dipping area of the leads extends from the lead tip to at least 0.020 (0,51) above seating plane. 


A 

B E 

C. Each pin centerline is located within 0.010 (0,254) of its true longitudinal position. 
D 

E 
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MECHANICAL DATA 





NT/R-PDIP-T24 . PLASTIC DUAL-IN-LINE PACKAGE 


31,80 MAX 


= 


7,11 МАХ 


4 


ELT XXE 
_ ы 1,02 ТҮР 
1,93 МАХ 0,51 МІМ 


VA ts 


A sem 1 ЕЭШ 


Seating Plane 


0,56 
0,36 


4040029/А-07/93 





NOTES: А. А linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Drawing source: SCJ Package handbook, 1990 
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MECHANICAL DATA 





N/R-PDIP-T28 | | PLASTIC DUAL-IN-LINE PACKAGE 





14,22 MAX 


Seating Plane 


| | 1,72 
1,32 TYP 
0,51 MIN 


1,79 MAX | | 15,24 TYP 


3,18 мм. 


0,56 
0,36 





— | uit | 


4040030/А—07/93 


NOTES: А. All linear dimensions аге in millimeters. 
B. This drawing is subject to change without notice. 
C. Drawing source: SCJ Package handbook, 1990 
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MECHANICAL DATA 





PZ/S-PQFP-G100 PLASTIC QUAD FLAT PACKAGE 


Pin #1 
Indicator 


0,127 TYP 


— 12,00 SQ NEN 
| 14,10 Т 
189099 — — И 
Так. 1,40 TYP . 


з 4 ТИ 
15,80 59 " 


0,05 MIN 
Seating Plane 


1,70 MAX 
4040149/А-07/93 





NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Maximum deviation from caplanarity is 0,08 mm. 
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MECHANICAL DATA 





PM/S-PQFP-G64 | PLASTIC QUAD FLAT PACKAGE 


Pin #1 
Indicator 


7,50 SQ TYP eer 


10,10 
9,90 
12,20 


11,80 59 


0,00 МІМ J 


Seating Plane 


4040152/А-07/93 





NOTES: A. А linear dimensions аге in millimeters. 
B. This drawing is subject to change without notice. 
C. Maximum deviation from coplanarity is 0,08 mm. 
D. Body dimensions do not include mold flash or protrusion. 
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MECHANICAL DATA 





PN/S-PQFP-G80 PLASTIC QUAD FLAT PACKAGE 






0,50 TYP 


Pin #1 
Indicator 


1,40 TYP 


0,05 MIN 
Seating Plane 0°—10° MAX 


1,60 MAX 


4040135/А-07/93 


NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Maximum deviation from coplanarity is 0,08 mm. 





4% TEXAS | 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 | (7 17-19 


MECHANICAL DATA | 





PW/R-PDSO-G** | К | PLASTIC SMALL-OUTLINE PACKAGE 
8-PIN SHOWN | | | | 





0,65 ТУР 


4040064/А-07/93 


NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Drawing source: SCJ Package handbook, 1990 





45 TEXAS | 
INSTRUMENTS 


17-20 : POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


MECHANICAL DATA 





RC/S-PQFP-G52 | PLASTIC QUAD FLAT PACKAGE 


Index Corner 
Chamfer or Dot 


2,45 MAX 


4040151/A—07/93 





NOTES: A. Alllinear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
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MECHANICAL DATA 





W/R-GDFP-F14 | ко t tg CERAMIC FLAT PACKAGE 


í 


0.260 (6,60) 
0.235 (5,97) 


р 
0.007 m 


Base and Seating Plane 


0.080 (2,03) | 0.004 (0,10) 
0.050 (1,27) 


0.040 (1,02) 
0.026 (0,66) 


0.315 (8,00) | 22 0.315 (8,00) 
0.270 (6,86) 0275069) 0.270 (6,86) | 0.019 (0,48) 


{ 0.015 (0,38) 
144 Ера ааа 


We 


0,050 (1.27) 
TYP 


0.350 (8,89) 
0.335 (8,51) 


0.025 (0,64) 


E 0.010 (0,25) 


0.860 (21,84) 
0.840 (21,34) 


4040180-2/А-07/93 





NOTES: А. All linear dimensions are in inches (millimeters). 

| . This drawing is subject to change without notice. 
Leads are within 0.005 (0,13) radius of true position (Т.Р.) at maximum material condition. 
Falls within JEDEC MO-004AA dimensions. 


оош 
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MECHANICAL DATA 





W/R-GDFP-F16 | CERAMIC FLAT PACKAGE 


Base and Seating Plane 


0.285 (7,24) 
| 0.247 (6,27) М 


0.006 (0,15) 


0.080 (2,03) 0.003 (0,08) 


0.050 (1,27) 
0.040 (1,02) 


0.020 (0,51) 


0.350 (8,89) 0.350 (8,89) 
1257. 0.300 (7,62) — ае 4 EN 
0.310 (7,87) 0.310 (7,87) | 
0.019 (0,48) 
Y 0.015 (0,38) 
в |і 


рът 
0.050 (1,27) 
сс асылын нат TYP 


0.400 (10,16) 
0.371 (9,42) 


0.025 (0,64) 


e 0.010 (0,25) 


0.960 (24,38) 
0.940 (23,88) 


4040180—3/A -07/93 





NOTES: A. Alllinear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Leads are within 0.005 (0,13) radius of true position (T.P.) at maximum material condition. 
D. Falls within JEDEC MO-004AA dimensions. : 

Е 


. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 





W/R-GDFP-F20 m | | |. CERAMIC FLAT PACKAGE ` 


| 0.280 (7,11) 
| 0.260 (6,60) М 
е 


pes АЫ Ra | | 
| 0.006 (0,15) 
0.092 (2,34) 0.003 (0,08) 


0.045 (1,14) 
0.040 (1,02) 
0.010 (0,25) 


0.370 (9,40) : 0.370 (9,40) ` | 
0.250 (6,35) ааа По a 0.250 (6,35) x 0.019 (0,48) 


у 0.015 (0,38) 


20 СС 
ллу ЕЕС 


Base and Seating Plane 


0.050 (1,27) 
TYP 


0.510 (12,95) 
MAX 


0.045 (1,14) 


Е: 0.005 (0,13) 


1.020 (25,91) 
0.745 (18,92) 





4040180-4/А-07/93 


NOTES: А. All linear dimensions аге in inches (millimeters). 

This drawing is subject to change without notice. 

Leads are within 0.005 (0,13) radius of true position (T.P.) at maximum material condition. 
Index point is provided оп cap for terminal identification only. 


ооо; 
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MECHANICAL DATA 





W/R-GDFP-F24 CERAMIC FLAT PACKAGE 


0.395 (10,03) | 
Base and Seating Plane 0.335 (8,51) 0.050 (1,27) 


0.028 (0,71) 


Ee aa ee 
0.006 "RI 


0.085 (2,16) 
0.055 (1,40) 


0.003 (0,08) 


0.400 (10,16) 
0.275 (6,99) 


0.400 (10,16) 


0.400 (10,16) 0.275 (6,99) 


TYP 
0.019 (0,48) 


у 0.015 (0,38) 





ш 
| = | 
| ІШ 
БН 
| E 
ЕЕЕ 
RE | 
ME 
a 0.050 (1,27) 
| Bd 
0.635 (16,13) i = EE 
MAX | 
иш 
E] 4 
an | 
| Ве 
| 0.050 (1,27) 
| Въ gs: | 10.010 (0,25) 


Ea E 


30? TYP 


1.200 (30,48) 
0.950 (24,13) 


4040180-5/А-07/93 





NOTES: All linear dimensions are in inches (millimeters). 

This drawing is subject to change without notice. 

Leads are within 0.005 (0,13) radius of true position (T.P.) at maximum material condition. 

Falls within JEDEC MO-019AA dimensions. 

Index point is provided on cap for terminal identification only. 

End configuration of 24-pin package is at the option of TI. 

Not applicable for solder-dipped leads. When solder-dipped leads are specified, pea area extends from lead tip to within 0.050 
(1,27) of the package body. 


0) ппобо > 
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MECHANICAL DATA 





WD/R-GDFP-F** CERAMIC FLAT PACKAGE | 


 48-РІМ SHOWN | | 
| 0.626 0.727 
MAX ! 
a 0.614 0.713 
0.086 (2,18) MAX | (15,60) (18,11) 
0.005 (0,13) TYP | 


1.200 (30,50) TYP 


0.384 (9,75) 
| 0.376 (9,65) x 
N 


Bs 0.025 (0,64) TYP 


ES 


E 0.010 (0,25) TYP 


+ 


4040176/А-07/93 





NOTES: A. Alllinear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
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NOTES 





NOTES 





NOTES 





NOTES 






MICHIGAN: Detroit: Arrow/Schweber (313) 416-5800; 
Hall-Mark (313) 416-5800; Marshall (313) 525-5850; 
Newark (313) 967-0600. 

MINNESOTA: Anthem (612) 944-5454; Arrow/Schweber 
(612) 941-5280; Hall-Mark (612) 881-2600; Marshall (612) 
559-2211. 

MISSOURI: Arrow/Schweber (314) 567-6888; Hall-Mark 
(314) 291-5350; Marshall (314) 291-4650. 

NEW JERSEY: Anthem (201) 227-7960; Arrow/Schweber 
(205) 227-7880, (609) 596-8000; Hail-Mark (201) 515-3000, 
609) 235-1900; Marshall (201) 882-0320, (609) 234-9100. 

NEW MEXICO: Alliance (505) 292-3360. 
















TI North TI Authorized 
American Sales North American 


Offices Distributors 


Alliance Electronics, Inc. (military product only) 

































































ALABAMA: Huntsville: (205) 837-7530 Almac/Arrow i NEW YORK: Long Island: Anthem 61 6) 864-6600; 
ARIZONA: Phoenix: (602) 995-1007 Anthem Electronics Arrow/Schweber (516) 231-1000; Hall-Mark (516) 
CALIFORNIA: Irvine: (714) 660-1200 Arrow/Schweber 737-0600; Marshall (516) 273-2424; Zeus (914) 937-7400; 


Future Electronics (Canada) 

GRS Electronics Co., Inc.* 

Hall-Mark Electronics 

Marshall Industries 

Newark Electronics* 

Rochester Electronics, Inc. (obsolete product only) 
Wyle Laboratories 

Zeus Components 


San Diego: (619) 278-9600 
Santa Clara: (408) 980-9000 
Woodland Hills: (818) 704-8100 


COLORADO: Aurora: (303) 368-8000 
CONNECTICUT: Wallingford: (203) 269-0074 


FLORIDA: Altamonte Springs: (407) 260-2116 
Fort Lauderdale: (305) 973-8502 
Tampa: (813) 885-7588 


GEORGIA: Norcross: (404) 662-7967 
ILLINOIS: Arlington Heights: (708) 640-3000 


INDIANA: Carmel: (317) 573-6400 
Fort Wayne: (219) 489-4697 


KANSAS: Overland Park: (913) 451-4511 
MARYLAND: Columbia: (410) 964-2003 
MASSACHUSETTS: Waltham: (617) 895-9100 
MICHIGAN: Farmington Hills: (313) 553-1581 
MINNESOTA: Eden Prairie: (612) 828-9300 
MISSOURI: St. Louis: (314) 821-8400 

NEW JERSEY: Iselin: (908) 750-1050 

NEW MEXICO: Albuquerque: (505) 345-2555 
NEW YORK: East Syracuse: (315) 463-9291 
Fishkill: (914) 897-2900 

Melville: (516) 454-6600 

Pittsford: (716) 385-6770 

NORTH CAROLINA: Charlotte: (704) 527-0930 
Raleigh: (919) 876-2725 

OHIO: Beachwood: (216) 765-7258 
Beavercreek: (513) 427-6200 

OREGON: Beaverton: (503) 643-6758 
PENNSYLVANIA: Blue Bell: (215) 825-9500 
PUERTO RICO: Hato Rey: (809) 753-8700 
TEXAS: Austin: (512) 250-6769 

Dallas: (214) 917-1264 

Houston: (713) 778-6592 

Midland: (915) 561-7137 

UTAH: Salt Lake City: (801) 466-8972 
WISCONSIN: Waukesha: (414) 798-1001 
CANADA: Nepean: (613) 726-1970 
Richmond Hill: (416) 884-9181 

St. Laurent: (514) 335-8392 


Rochester: Arrow/Schweber (716) 427-0300; Hall-Mark 
(716) 425-3300; Marshall (716) 235-7620; 
Syracuse: Marshall (607) 785-2345. 
NORTH CAROLINA: Arrow/Schweber (919) 876-3132; 
Hall-Mark (919) 872-0712; Marshall (919) 878-9882. 
OHIO: Cleveland: Arrow/Schweber (216) 248-3990; 
Hall-Mark (216) 349-4632; Marshall (216) 248-1788; 
espe Hall-Mark (614) 888-3313; 

Payon: Arrow/Schweber (513) 435-5563; Marshall (513) 

4480; Zeus (513) 293-6162. 

OKLAHOMÁ. Arrow/Schweber (918) 252-7537; Hall-Mark 
(918) 254-6110. 
OREGON: Almac/Arrow (503) 629-8090; Anthem (503) 
643-1114; Marshall (503) 644-5050; Wyle (503) 643-7900. 
PENNSYLVANIA: Anthem (215) 443-5150; 
Arrow/Schweber (215) 928-1800; GRS (215) 922-7037; 
(609) 964-8560; Marshall (412) 788-0441. 
TEXAS: Austin: Arrow/Schweber Mm 835-4180; 
Hall-Mark (512) 258-8848; Marshall (512) 837-1991; Wyle 
(512) 345-8853; 
Dallas: Anthem (214) 238-7100; Arrow/Schweber (214) 
380-6464; Hall-Mark (214) 553-4300; Marshall (214) 
233-5200; Wyle (214) 235-9953; Zeus (214) 783-7010; 
Houston: Arrow/Schweber (713) 530-4700; Hall-Mark 
(713) 781-6100; Marshall (713) 467-1666; Wyle (713) 
879-9953. 
UTAH: Anthem (801) 973-8555; Arrow/Schweber (801) 
973-6913; Hall-Mark (B01) 269-0416; Marshall (801) 
973-2288; Wyle (801) 974-9953. 
WASHINGTON: Almac/Arrow (206) 643-9992; Anthem 
(206) 483-1700; Marshall (206) 486-5747; Wyle (206) 
881-1150. 
WISCONSIN: Arrow/Schweber (414) 792-0150; Hall-Mark 
(414) 797-7844; Marshall (414) 797-8400. 


CANADA: Calgary: Future (403) 235-5325; 
Edmonton: Future (403) 438-2858; 


Montreal: Arrow/Schweber (514) 421-7411; Future (514) 
694-7710; Marshall (514) 694-8142; 


Ottawa: Arrow/Schweber (613) 226-6903; Future (613) 
820-8313; 

Quebec: Future (418) 897-6666; 

Toronto: Arrow/Schweber (41 H 670-7769; 

Future (416) 612-9200; Marshall (416) 458-8046; 
Vancouver: Arrow/Schweber (604) 421-2333; 

Future (604) 294-1166. 








*Not authorized for TI military products 


TI Distributors 


ALABAMA: Arrow/Schweber (205) 837-6955; Hall-Mark 
(205) 837-8700; Marshall (205) 881-9235. 


ARIZONA: Anthem (602) 966-6600; Arrow/Schweber (602) 
437-0750; Hall-Mark (602) 431-0030; Marshall (602) 
496-0290; Wyle (602) 437-2088. 

CALIFORNIA: Los Angeles/Orange County: Anthem 
(818) 775-1333, (714) 768-4444; Arrow/Schweber (818) 
380-9686, (714) 587-0404; Hall-Mark (818) 773-4500, (714) 
727-6000: Marshall (818) 878-7000, (714) 458-5301; Wyle 
(818 880-9000, (714) 863-9953; Zeus (714) 921-9000, 

818) 889-3838; 


Sacramento: Anthem (916) 624-9744; Hall-Mark (916) 
624-9781; Marshall (916) 635-9700; Wyle (916) 638-5282; 
San Diego: Anthem (а 453-9005; Arrow/Schweber 
(619) 565-4800; Hall-Mark (619) 268-1201: Marshall (619) 
627-4140; Wyle (619) 565-9171; Zeus (619) 277-9681; 
San Francisco Bay Area: Anthem (408) 453-1200; 
Arrow/Schweber (408) 441-9700, (510) 490-9477; 
Hall-Mark (408) 432-4000; Marshall (408) 942-4600; 
Wyle (408) 727-2500; Zeus (408) 629-4789. 
COLORADO: Anthem 1203) 790-4500; Arrow/Schweber 
(303) 799-0258; Hali-Mark (303) 790-1662; Marshall (303) 
451-8383; Wyle (303) 457-9953. 
CONNECTICUT: Anthem (203) 575-1575; Arrow/Schweber 
a yes -7741; Hall-Mark (203) 271-2844; Marshall (203) 
265 


FLORIDA: Fort Lauderdale: Arrow/Schweber (305) 
977 1200: Halll-Mark (305) 971-9280; Marshall (305) 
7- ; 


Orlando: Arrow/Schweber (407) 333-9300; Hall-Mark (407) 
830-5855; Marshall (407) 767-8585; Zeus (407) 788-9100; 
тапрегн Hall-Mark (813) 541-7440; Marshall (813) 

73-1 
GEORGIA: Arrow/Schweber (404) 497-1300; На!-Магк 
(404) 623-4400; Marshall (404) 923-5750. 
ILLINOIS: Anthem (708) 884-0200; Arrow/Schweber (708) 
250-0500; Hall-Mark (708) 860-3800; Marshall (708) 
490-0155; Newark (312)784-5100. 
INDIANA: Arrow/Schweber (317) 299-2071; Hail-Mark 
(317) 872-8875; Marshall (317) 297-0483. 
IOWA: Arrow/Schweber (319) 395-7230. 
KANSAS: Arrow/Schweber (913) 541-9542; Hall-Mark 
(913) 888-4747; Marshall (913) 492-3121. 
MARYLAND: Anthem (301) 995-6640; Arrow/Schweber 
(301) 596-7800; Hall-Mark (301) 988-9800; Marshall (301) 
622-1118; Zeus (301) 997-1118. 


MASSACHUSETTS: Anthem (508) 657-5170; 
Arrow/Schweber (508) 658-0900; Hall-Mark (508) 
667-0902; Marshall (508) 658-0810; ыы (617) 272-7300; 
Zeus (617) 246-8200. 























































































































































































TI Regional 
Technology 
Centers 


CALIFORNIA: Irvine: (714) 660-8140 
Santa Clara: (408) 748-2222 


GEORGIA: Norcross: (404) 662-7945 
ILLINOIS: Arlington Heights: (708) 640-2909 
INDIANA: Indianapolis: (317) 573-6400 
MASSACHUSETTS: Waltham: (617) 895-9196 
MEXICO: Mexico City: 491-70834 
MINNESOTA: Minneapolis: (612) 828-9300 
TEXAS: Dallas: (214) 917-3881 
CANADA: Nepean: (613) 726-1970 


















ТІ Die Processors 


Chip Supply (407) 298-7100 
Elmo Semiconductor (818) 768-7400 
Minco Technology Labs (512) 834-2022 











































Customer 
Response Center 


ТОЦ. ЕВЕЕ: (800)336-5236 
‘OUTSIDE USA: (214) 995-6611 
(8:00 a.m. — 5:00 p.m. CST) 
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ITI Worldwide 
Sales Offices 


ALABAMA: Huntsville: 4960 Corporate Drive, : 
Suite 150, Huntsville, AL 35805, (205) 837-7530. 


ARIZONA: Phoenix: 8825 N. 23rd Avenue, 

Suite 100, Phoenix, AZ 85021, (602) 995-1007.. 
CALIFORNIA: Irvine: 1920 Main Street, Suite 
900, Irvine, CA 92714, (714) 660-1200; 

San Diego: 5625 Ruffin Road, Suite 100, . 

San Diego, CA 92123, (619) 278- 9600; 

Santa Clara: 5353 Betsy Ross Drive, 

Santa Clara, CA 95054, (408) 980-9000; ` 
Woodland Hills: 21550 Oxnard Street, Suite 700, 
Woodland Hills, CA 91367, (818) 704-8100. 


COLORADO: Aurora: 1400 S. Potomac Street, 
Suite 101, Aurora, CO 80012, (303) 368-8000. 
CONNECTICUT: Wallingford: 9 Barnes Industrial 
Park So., Wallingford, СТ 06492, (203) 269-0074. 


FLORIDA: Altamonte Springs: 370 S. North Lake 
Boulevard, Suite 1008, Altamonte Springs, 

FL 32701, (407) 260-2116; 

Fort Lauderdale: 2950 N.W. 62nd Street, 

Suite 100, Fort Lauderdale, FL 33309, 

(305) 973-8502; 

Tampa: 4803 George Road, Suite 390, 

Tampa, FL 33634-6234, (813) 885-7588. 
GEORGIA: Norcross: 5515 Spalding Drive, 
Norcross, GA 30092-2560, (404) 662-7967. 


ILLINOIS: Arlington Heights: 515 West 
Algonquin, Arlington Heights, IL 60005, 

(708) 640-2925. 

INDIANA: Carmel: 550 Congressional Drive, 
Suite 100, Carmel, IN 46032, (317) 573-6400; 
Fort Wayne: 103 Airport North Office Park., 
Fort Wayne, IN 46825, (219) 489-4697. 
KANSAS: Overland Park: 7300 College 
Boulevard, Lighton Plaza, Suite 150, Overland 
Park, KS 66210, (913) 451-4511. 


MARYLAND: Columbia: 8815 Centre Park Drive, 
Suite 100, Columbia, MD 21045, (410) 964-2003. 


MASSACHUSETTS: Waltham: Bay Colony 
Corporate Center, 950 Winter Street, Suite 2800, 
Waltham, MA 02154, (617) 895-91 00. 

MICHIGAN: Farmington Hills: 33737 W. 12 Mile 
Road, Farmington Hills, MI 48018, (313) 553-1581; 
MINNESOTA: Eden Prairie: 11000 W. 78th Street, 
Suite 100, Eden Prairie, MN 55344, (612) 
828-9300. 


MISSOURI: St. Louis: 12412 Powerscourt Drive, 
Suite 125, St. Louis, MO 63131, (314) 821-8400. 


NEW JERSEY: Iselin: Metropolitan Corporate 
Plaza, 485 Bidg. Е. U.S. 1 South, Iselin, NJ 08830, 
(908) 750-1050. 


NEW MEXICO: Albuquerque: 2709 J. Pan 
American Freeway NE, Albuquerque, NM 87101, 
(505) 345-2555. 


NEW YORK: East Syracuse: 6365 Collamer 
Drive, East Syracuse, NY 13057, (315) 463-9291; 
Fishkill: 300 Westage Business enter, Suite 140, 
Fishkill, NY 12524, (914) 897-2900; 
Melville: 48 South Service Road, Suite 100, 
Melville, NY 11747, (516) 454- 6601; 
Pittsford: 2851 Clover Street, Pittsford, NY 14534, 
(716) 385-6770. 
NORTH CAROLINA: Charlotte: 8 Woodiawn 
Green, Suite 100, Charlotte, NC 28217, (704) 
527-0930; 
Raleigh: 2809 Highwoods Boulevard, Suite 100, 
Raleigh, NC 27625, (919) 876-2725. 
OHIO: Beachwood: 23775 Commerce Park Road, 
Beachwood, OH 44122-5875, (216) 765-7528; 
Beavercreek: 4200 Colonel Glenn Highway, 

. Suite 600, Beavercreek, OH 45431, 
(513) 427-6200. 


©1993 Texas Instruments Incorporated 


Printed in U.S.A. 


OREGON: Beaverton: 6700 S.W. 105th Street, 
Suite 110, Beaverton, OR 97005, (503) 643-6758. 


PENNSYLVANIA: Blue Bell: 670 Sentry Parkway, 


Suite 200, Blue Вей, PA 19422, (215) 825-9500. 


PUERTO RICO: Hato Rey: 615 Mercantil Plaza 
Building, Suite 505, Hato Rey, PR 00919, 
(809) 753-8700. 


TEXAS: Austin: 12501 Research Boulevard, 
Austin, TX 78759, (512) 250-6769; 

Dallas: 7839 Churchill Way, Dallas, TX 75251, 
(214) 911-1264; 

Houston: 9301 Southwest Freeway, са 
Park, Suite 360, Houston, TX 77074, 

(713) 778-6592: 

Midland: FM 1788 & l- 20, Midland, TX 
79711-0448, (915) 561 -7137. 


UTAH: Salt Lake City: 2180 South 1300 East, 
Suite 335, Salt Lake City, НЕ 54106, 
(801) 466-8972. 


WISCONSIN: Waukesha: 20825 Swenson Drive, 
Suite 900, Waukesha WI 53186, (414) 798-1001. 
CANADA: Nepean: 301 Moodie Drive, Suite 102, 
Майот Centre, Nepean, Ontario, Canada K2H 
9C4, (613) 726- 1970; 

Richmond Hill: 280 Centre Street East, Richmond 
Hill, Ontario, Canada L4C 1B1, (416) 884- 9181; 

St. Laurent: 9460 Trans Canada Highway, 

St. Laurent, Quebec, Canada H4S 1R7, (514) 
335-8392. 


AUSTRALIA (& NEW ZEALAND): Texas 
Instruments Australia Ltd., 6-10 Talavera Road, 
North Ryde (Sydney), New South Wales, 

Australia 2113, 2-878-9000; 14th Floor, 380 Street, 
Kilda Road, Melbourne, Victoria, Australia 3000, 
3-696-1211. 


BELGIUM: Texas Instruments Belgium S.A./N.V., 
Avenue Jules Bordetlaan 11, 1140 Brussels, 
Belgium, (02) 242 30 80. 


BRAZIL: Texas Instrumentos Electronicos do 
Brasil Ltda., Av. Eng. Luiz Carlos Berrini, 1461-110. 
andar, 04571, Sao Paulo, SP, Brazil, 11-535-5133. 


DENMARK: Texas Instruments A/S, Borupvang 
2D, DK-2750 Ballerup, Denmark, (44) 68 74 00. 


FINLAND: Texas Instruments OY, Ahertajantie 3, 
P.O. Box 86, 02321 Espoo, Finland, (0) 802 6517. 


FRANCE: Texas Instruments France, 8-10 
Avenue Morane-Saulnier, B.P. 67, 78141 Velizy- 
Villacoublay Cedex, France, (1) 30 70 1003. 


GERMANY: Texas Instruments Deutschland 
GmbH., Haggertystrape 1, 8050 Freising, (08161) 
80-0; Kurfürstendamm 195-196, 1000 Berlin 15, 
(030) 8 82 73 65; Düsseldorfer Strape 40, 6236 
Eschborn 1, (061 96) 80 70; HollestraBe 3, 4300 
Essen 1, (0201) 23 66 40; Kirchhorster StraBe 2, 
3000 Hannover 51, (0511) 64 68-0; 
Maybachstrafe ПІ, 7302 Ostfildern 2 (Nellingen), 
(0711) 3003 257. 


HOLLAND: Texas Instruments Holland В.М., 
Hogehilweg 19, Postbus 12995, 1100 AZ 


- Amsterdam-Zuidoost, Holland, (020) 5602911. 


HONG KONG: Texas Instruments Hong Kong Ltd., 
8th Floor, World Shipping Centre, 7 Canton Road, 
Kowloon, Hong Kong, 737-0338. 0-2. 


HUNGARY: Texas Instruments Representation, 
Budaórsi u.42, H-1112 Budapest, Hungary, 
(1) 1 66 66 17. 


IRELAND: Texas Instruments Ireland Ltd., 
7/8 Harcourt Street, Dublin 2, Ireland, 
(01) 755233. | 


ITALY: Texas Instruments Italia 5.р.А., Centro 
Direzionale Colleoni, Palazzo Perseo-Via 
Paracelso 12, 20041 Agrate Brianza (Mi), Italy, 
(039) 63221; Via Castello-della Magliana, 38, 
00148 Roma, Italy (6) 657 2651. 
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JAPAN: Texas Instruments Japan Ltd., Aoyama 
Fuji Building 3-6-12 Kita-Aoyama Minato-ku, Tokyo, 
Japan 107, 03-498-2111; MS Shibaura 


. Building 9F, 4-13-23 Shibaura, Minato-ku, Tokyo, 


Japan 108, 03-769-8700; Nissho-lwai Building 5F, 
2-5-8 Imabashi, Chuou- ku, Osaka, Japan 541, 


` 06-204-1881; Dai-ni Toyota Building Nishi-kan ТЕ, 


4-10-27 Meieki, Nakamura-ku, Nagoya, Japan 450, 
052-583-8691; Kanazawa Oyama-cho Daiichi - 
Seimei Building 6F, 3-10 Oyama-cho, 
Kanazawa-shi, Ishikawa, Japan 920, 
0762-23-5471; Matsumoto Showa Building 6F, 
1-2-11 Fukashi, Matsumoto-shi, Nagano, Japan 
390, 0263-33- 1060; Daiichi Olympic Tachikawa 
Building 6F, 1-25-12, Akebono-cho, Tachikawa-shi, 
Tokyo, Japan 190, 0425-27-6760; Yokohama 
Business Park East Tower 10F, 134 Goudo-cho, 
Hodogaya-ku, Yokohama-shi, Kanagawa, Japan 
240, 045-338-1220; Nihon Seimei Kyoto Yasaka 
Building 5F, 843-2, Higashi Shiokohji-cho, 
Higashi-iru, Nishinotoh-in, Shiokohji-dori, 
Shimogyo- -ku, Kyoto, Japan 600, 075- 341-7713; 
Sumitomo Seimei Kumagaya Building 8F, 2-44 
Yayoi, Kumagaya-shi, Saitama, Japan 360, 
0485-22-2440; 2597-1, Aza Harudai, Oaza Yasaka, 
Kitsuki-shi, Oita, Japan 873, 09786-3-3211. 


KOREA: Texas Instruments Korea Ltd., 28th Floor, 
Trade Tower, 159-1, Samsung-Dong, Kangnam- -ku 
Seoul, Korea, 2- 551 -2800. 


MALAYSIA: Texas Instruments, Malaysia, Sdn. 
Bhd., Asia Pacific, Lot 36.1 #Box 93, Menara 
Maybank, 100 Jalan Tun Perak, 50050 Kuala 
Lumpur, Malaysia, 3-230-6001. 


MEXICO: Texas Instruments de Mexico S.A. de 
C.V., Alfonso Reyes 115, Col. Hipodromo Condesa, 
Mexico, D.F., 06170, 5- 515- 6081. 


NORWAY: Texas Instruments Norge A/S, B.P. 106, 
Refstad (Sinsenveien 53), 0513 Oslo 5, Norway, 
(02) 155 090. 


PEOPLE’S REPUBLIC OF CHINA: Texas 
Instruments China Inc., Beijing Representative 
Office, 7-05 CITIC Building, 19 Jianguomenwai 
Dajie, Beijing, China, 500-2255, Ext. 3750. 


PHILIPPINES: Texas Instruments Asia Ltd., 
Philippines Branch, 14th Floor, Ba-Lepanto Building, 
8747 Paseo de Roxas, 1226 Makati, Metro Manila, 
Philippines, 2-817- 6031. 


PORTUGAL: Texas Instruments Equipamento 
Electronico (Portugal) LDA., Ing. Frederico Ulricho, 
2650 Moreira Da Maia, 4470 Maia, Portugal 

(2) 948 1003. 

SINGAPORE (& INDIA, INDONESIA, THAILAND): 
Texas Instruments Singapore (PTE) Ltd., Asia 
Pacific, 101 Thomson Road, #23-01, United 
Square, Singapore 1130, 350-8100. 


SPAIN: Texas instruments España S.A., c/Gobelas 
43, Urbanizasion La Florida, 28023, Madrid, Spain, 
(91) 372 8051; c/Diputacion, 279-3-5, 08007 
Barcelona, Spain, (93) 317 91 80. 

SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefilialen), Box 30, 5-164 93 
Kista, Sweden, (08) 752 58 00. 


“SWITZERLAND: Texas Instruments Switzerland 


AG, Riedstrasse 6, CH-8953 Dietikon, Switzerland, 
(01) 744 2811. 


TAIWAN: Texas Instruments Taiwan Limited, Taipei 
Branch, 10th Floor, Bank Tower, 205 Tung Hua N. 
Road, Taipei, Taiwan, 10592, Republic of China, 
(02) 7139311. 

UNITED KINGDOM: Texas Instruments Ltd., 
Manton Lane, Bedford, England, MK41 7PA, 

(0234) 270 111, 
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